
rather than data points show the relationships
among data. To make a bar graph, set up the 
x-axis and y-axis as you did for the line graph.
The data are plotted by drawing thick bars from
the x-axis up to an imaginary point where the y-
axis would intersect the bar if it were extended.

Look at the bar graph above, comparing 
the wing vibration rates for different insects.
The independent variable is the type of insect,
and the dependent variable is the number of
wing vibrations per second. The number of
wing vibrations for different insects is being
compared.

Circle Graphs  A circle graph uses a circle
divided into sections to display data. Each sec-
tion represents a part of the whole. When all
the sections are placed together, they equal 100
percent of the whole.

Suppose you wanted to make a circle graph
to show the number of seeds that germinate in
a package. You would have to determine the
total number of seeds and the number of seeds

that germinate out of the total. You count the
seeds and find that the package contains 143
seeds. Therefore, the whole circle will repre-
sent this amount. You plant the seeds and
determine that 129 seeds germinate. The
group of seeds that germinated will make up
one section of the circle graph, and the group
of seeds that did not germinate will make up
another section.

To find out how much of the circle each sec-
tion should take, you must divide the number
of seeds germinated by the total number of
seeds. You then multiply your answer by 360,
the number of degrees in a circle. Round your
answer to the nearest whole number. The seg-
ment of the circle for germinated seeds is then
determined as follows:

129 � 143 � 360 = 324.75 or 325º

To draw your circle graph, you need a com-
pass and a protractor. Use the compass to draw
a circle. Then, draw a straight line from the
center to the edge of the circle. Place your pro-
tractor on this line, and use it to mark a point on
the edge of the circle at 325º. Connect this point
with a straight line to the center of the circle.
This is the section for the group of seeds that
germinated. The other section represents the
group of seeds that did not germinate. Complete
the graph by labeling the sections of your graph
and giving the graph a title.
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abiotic factors (ay bi AHT ihk): nonliving parts of an
organism’s environment; temperature, moisture,
light, and soil are examples. (Section 2.1)

acid: any substance that forms hydrogen ions (H+) in
water and has a pH below 7. (Section 6.1)

acid precipitation: rain, snow, sleet, or fog with a pH
below 7; causes the deterioration of forests, lakes,
statues, and buildings. (Section 5.1)

acoelomate (ay SEE lum ate): animals with three cell
layers—ectoderm, endoderm, and mesoderm, but no
body cavities; organs are embedded in solid tissues;
nutrients, water, and oxygen move by diffusion.
(Section 25.2)

acquired immunity: gradual build-up of resistance to
a specific pathogen over time. (Section 39.2)

actin: structural protein in muscle cells that makes up
the thin filaments of myofibrils; functions in muscle
contraction. (Section 34.3)

active transport: energy-expending process by which
cells transport materials across the cell membrane
against a concentration gradient. (Section 8.1)

adaptation (ad ap TAY shun): evolution of a structure,
behavior, or internal process that enables an organ-
ism to respond to stimuli and better survive in an
environment. (Section 1.1)

adaptive radiation: divergent evolution in which

ancestral species evolve into an array of species to fit
a number of diverse habitats. (Section 15.2)

addiction: psychological and/or physiological drug
dependence. (Section 36.3)

ADP (adenosine diphosphate): molecule formed
from the breaking off of a phosphate group for ATP;
results in a large release of energy that is used for
biological reactions. (Section 9.1)

adrenal glands: pair of glands located on top of the
kidneys that secrete hormones, such as adrenaline,
that prepare the body for stressful situations.
(Section 35.3)

aerobic: chemical reactions that require the presence
of oxygen. (Section 9.3)

age structure: proportions of a population that are at
different age levels. (Section 4.2)

aggressive behavior: innate behavior used to in-
timidate another animal of the same species in order
to defend young, territory, or resources. (Section
33.1)

alcoholic fermentation: anaerobic process where cells
convert pyruvic acid into carbon dioxide and ethyl
alcohol; carried out by many bacteria and fungi such
as yeasts. (Section 9.3)

algae (AL jee): photosynthetic, plantlike, autotrophic
protists. (Section 19.1)

allele (uh LEEL): alternative forms of a gene for each
variation of a trait of an organism. (Section 10.1)
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AA

a . . . . . . . . . . . . . back (bak)
ay . . . . . . . . . . . . day (day)
ah . . . . . . . . . . . . father (fahth ur)
ow. . . . . . . . . . . . flower (flow ur)
ar . . . . . . . . . . . . car (car)
e . . . . . . . . . . . . . less (les)
ee . . . . . . . . . . . . leaf (leef)
ih . . . . . . . . . . . . trip (trihp)
i (i+con+e). . . . . . idea, life (i dee uh, life)
oh . . . . . . . . . . . . go (goh)
aw . . . . . . . . . . . . soft (sawft)
or . . . . . . . . . . . . orbit (or but)
oy . . . . . . . . . . . . coin (coyn)
oo . . . . . . . . . . . . foot (foot)

ew . . . . . . . . . . . . food (fewd)
yoo . . . . . . . . . . . pure (pyoor)
yew . . . . . . . . . . . few (fyew)
uh . . . . . . . . . . . . comma (cahm uh)
u (+con) . . . . . . . flower (flow ur)
sh . . . . . . . . . . . . shelf (shelf)
ch . . . . . . . . . . . . nature (nay chur)
g . . . . . . . . . . . . . gift (gihft)
j. . . . . . . . . . . . . . gem (jem)
ing . . . . . . . . . . . sing (sing)
zh . . . . . . . . . . . . vision (vihzh un)
k . . . . . . . . . . . . . cake (kayk)
s . . . . . . . . . . . . . seed, cent (seed, sent)
z . . . . . . . . . . . . . zone, raise (zohn, rayz)

Pronunciation Key
Use the following key to help you sound out words in the glossary.

GLOSSARYGLOSSARY



GLOSSARY   GL3

autosomes: pairs of matching homologous chromo-
somes in somatic cells. (Section 12.2)

autotrophs (AWT uh trohfs): organisms that use
energy from the sun or energy stored in chemical
compounds to manufacture their own nutrients.
(Section 2.2)

auxins (AWK sunz): group of plant hormones that pro-
mote stem elongation. (Section 23.3)

axial skeleton: one of two main parts of the human
skeleton, includes the skull and the bones that sup-
port it, such as the vertebral column, ribs, and ster-
num. (Section 34.2)

axon: a single cytoplasmic extension of a neuron; 
carries impulses away from a nerve cell. (Section
36.1)

bacteriophage (bak TIHR ee uh fayj): also called
phages, viruses that infect and destroy bacteria.
(Section 18.1)

base: any substance that forms hydroxide ions (OH-)
in water and has a pH above 7. (Section 6.1)

basidia (buh SIHD ee uh): club-shaped hyphae of basid-
iomycete fungi that produce spores. (Section 20.2)

basidiospores: spores produced in the basidia of basid-
iomycetes during sexual reproduction. (Section 20.2)

behavior: anything an animal does in response to a
stimulus in its environment. (Section 33.1)

biennial: anthophyte that flowers only after two years
of growth. (Section 22.3)

bilateral symmetry (bi LAT uh rul): animals with a
body plan that can be divided down its length into
two similar right and left halves that form mirror
images of each other. (Section 25.2)

bile: chemical substance produced by the liver and
stored in the gallbladder that helps break down fats
during digestion. (Section 35.1)

binary fission: asexual reproductive process in which
one cell divides into two separate genetically identi-
cal cells. (Section 18.2)

binomial nomenclature: two-word system developed
by Carolus Linnaeus to name species; first word
identifies the genus of the organism, the second
word is often a descriptive word that describes a
characteristic of the organism. (Section 17.1)

biodiversity: variety of life in an area; usually mea-
sured as the number of species that live in an area.
(Section 5.1)

BB

biogenesis (bi oh JEN uh sus): idea that living organ-
isms come only from other living organisms.
(Section 14.2)

biology: the study of life that seeks to provide an
understanding of the natural world. (Section 1.1)

biome: group of ecosystems with the same climax com-
munities; biomes on land are called terrestrial biomes,
those in water are called aquatic biomes. (Section 3.2)

biosphere (BI uh sfihr): portion of Earth that sup-
ports life; extends from the atmosphere to the bot-
tom of the oceans. (Section 2.1)

biotic factors (by AHT ihk): all the living organisms
that inhabit an environment. (Section 2.1)

bipedal: ability to walk on two legs; leaves arms and
hands free for other activities such as hunting, pro-
tecting young, and using tools. (Section 16.2)

blastula (BLAS chuh luh): hollow ball of cells in a layer
surrounding a fluid-filled space; an animal embryo
after cleavage but before the formation of the gas-
trula. (Section 25.1)

blood pressure: force that blood exerts on blood ves-
sels; rises and falls as the heart contracts and relaxes.
(Section 37.2)

book lungs: gas exchange system found in some
arthropods where air-filled chambers have plates of
folded membranes that increase the surface area of
tissue exposed to the air. (Section 28.1)

budding: type of asexual reproduction in unicellular
yeasts and some other organisms in which a cell or
group of cells pinch off from the parent to form a
new individual. (Section 20.1)

bulbourethral glands (bul boh yoo REE thrul): glands
located beneath the prostrate that secrete a clear, sticky,
alkaline fluid that protects sperm by neutralizing the
acidic environment of the vagina. (Section 38.1)

bursa: fluid-filled sac located between the bones that
absorb shock and keep bones from rubbing against
each other. (Section 34.2)

Calorie: unit of heat used to measure the energy 
content of food, each Calorie represents a kilocalo-
rie, or 1000 calories; the amount of heat required to
raise the temperature of 1 mL of water by 1°C.
(Section 35.2)

Calvin cycle: series of reactions during the light-inde-
pendent phase of photosynthesis in which simple
sugars are formed from carbon dioxide using ATP

CC
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allelic frequency: percentage of any allele in a popula-
tion’s gene pool. (Section 15.2)

alternation of generations: type of life cycle found 
in some algae, fungi, and all plants where an organ-
ism alternates between a haploid (n) gametophyte
generation and a diploid (2n) sporophyte generation.
(Section 19.2)

alveoli (al vee OH li): sacs in the lungs where oxygen
diffuses into the blood and carbon dioxide diffuses
into the air. (Section 37.1)

amino acids: basic building blocks of protein mole-
cules. (Section 6.3)

amniotic egg (am nee OHT ihk): major adaptation in
land animals; amniotic sac encloses an embryo and
provides nutrition and protection from the outside
environment. (Section 31.1)

ampulla (am PUH lah): in echinoderms, the round,
muscular structure on a tube foot that aids in loco-
motion. (Section 29.1)

amylase: digestive enzyme found in saliva and stomach
fluids; breaks starches into smaller molecules such as
disaccharides and monosaccharides. (Section 35.1)

anaerobic: chemical reactions that do not require the
presence of oxygen. (Section 9.3)

analogous structures: structures that do not have a
common evolutionary origin but are similar in func-
tion (Section 15.1)

anaphase: phase of mitosis where the centromeres
split and the chromatid pairs of each chromosome
are pulled apart by microtubules. (Section 8.2)

annual: anthophyte that lives for one year or less.
(Section 22.3)

anterior: head end of bilateral animals where sensory
organs are often located. (Section 25.2)

anther: pollen-producing structure located at the tip
of a flower’s stamen. (Section 24.2)

antheridium (an thuh RIHD ee um): male reproduc-
tive structure where sperm develop in the male
gametophyte. (Section 22.1)

anthropoids (AN thruh poydz): humanlike primates
that include New World monkeys, Old World mon-
keys, and hominids. (Section 16.1)

antibiotics: substances produced by a microorganism
that, in small amounts, will kill or inhibit growth and
reproduction of other microorganisms. (Section 39.1)

antibodies (ANT ih bahd eez): proteins in the blood
plasma produced in reaction to antigens that react
with and disable antigens. (Section 37.2)

antigens: foreign substances that stimulate an immune
response in the body. (Section 37.2)

aorta: largest blood vessel in the body; transports oxy-
gen-rich blood from the left ventricle of the heart to
the arteries. (Section 37.2)

aphotic zone: portion of the marine biome that is too
deep for sunlight to penetrate. (Section 3.2)

apical meristem: regions of actively dividing cells near
the tips of roots and stems; allows roots and stems to
increase in length. (Section 23.1)

appendage (uh PEN dihj): any structure, such as a leg
or an antenna, that grows out of an animal’s body.
(Section 28.1)

appendicular skeleton (a pen DIHK yuh lur): one of
two main parts of the human skeleton, includes the
bones of the arms and legs and associated structures,
such as the shoulders and hip bones. (Section 34.2)

archaebacteria (ar kee bac TIHR ee uh): chemosyn-
thetic prokaryotes that live in harsh environments,
such as deep-sea vents and hot springs. (Section 14.2)

archegonium (ar kee GOH nee um): female repro-
ductive structure where eggs develop in the female
gametophyte. (Section 22.1)

artery: large, thick-walled muscular vessels that carry
oxygenated blood away from the heart. (Section 37.2)

artificial selection: process of breeding organisms
with specific traits in order to produce offspring with
those same traits. (Section 15.1)

ascospores: sexual spores of ascomycete fungi that
develop within an ascus. (Section 20.2)

ascus: tiny, saclike structures in ascomycetes in which
ascospores develop. (Section 20.2)

asexual reproduction: type of reproduction where
one parent produces one or more identical offspring
without the fusion of gametes. (Section 19.1)

atoms: smallest particle of an element that has the
characteristics of that element; basic building block
of all matter. (Section 6.1)

ATP (adenosine triphosphate): energy-storing mole-
cule in cells composed of an adenosine molecule, a
ribose sugar and three phosphate groups; energy is
stored in the molecule’s chemical bonds and can be
used quickly and easily by cells. (Section 9.1)

atria: two upper chambers of the mammalian heart
through which blood enters. (Section 37.2)

australopithecine (ah stra loh PIH thuh sine): early
African hominid, genus Australopithecus, that had
both apelike and humanlike qualities. (Section 16.2)

automatic nervous system (ANS): in humans, portion
of the peripheral nervous system that carries impulses
from the central nervous system to internal organs;
produces involuntary responses. (Section 36.1)
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distribution to gametes during meiosis; caused when
parts of chromosomes break off or rejoin incorrectly.
(Section 11.3)

chromosomes (KROH muh sohmz): cell structures that
carry the genetic material that is copied and passed
from generation to generation of cells. (Section 8.2)

cilia (SIH lee uh): short, numerous, hairlike projec-
tions composed of pairs of microtubles; frequently
move in a wavelike motion; aid in feeding and loco-
motion. (Section 7.3)

ciliates: group of protozoans of the phylum Ciliophora
that have a covering of cilia that aids in locomotion.
(Section 19.1)

circadian rhythm (sur KAYD ee uhn): innate behavior
based on the 24-hour cycle of the day; may deter-
mine when an animal eats, sleeps, and wakes.
(Section 33.1)

citric acid cycle: in cellular respiration, series of
chemical reactions that break down glucose and pro-
duce ATP; energizes electron carriers that pass the
energized electrons on to the electron transport
chain. (Section 9.3)

cladistics (kla DIHS tiks): biological classification sys-
tem based on phylogeny; assumes that as groups of
organisms diverge and evolve from a common ances-
tral group, they retain derived traits. (Section 17.2)

cladogram (KLAY duh gram): branching diagram that
models the phylogeny of a species based on the
derived traits of a group of organisms. (Section 17.2)

class: taxonomic grouping of similar orders. (Section
17.1)

classification: grouping of objects or information
based on similarities. (Section 17.1)

climax community: a stable, mature community that
undergoes little or no change in species over time.
(Section 3.1)

clones: genetically identical copies of an organism.
(Section 13.2)

closed circulatory system: system in which blood
moves through the body enclosed entirely in a series
of blood vessels; provides an efficient means of gas
exchange within the body. (Section 27.1)

cochlea (KAWK lee uh): snail-shaped, structure in the
inner ear containing fluid and hairs; produces elec-
trical impulses that the brain interprets as sound.
(Section 36.2)

codominant alleles: pattern where the phenotypes of
both homozygote parents are produced in heterozy-
gous offspring so that both alleles are equally
expressed. (Section 12.2)

codon: set of three nitrogen bases that represents an
amino acid; order of nitrogen bases in mRNA deter-
mines the type and order of amino acids in a protein.
(Section 11.2)

coelom (SEE lohm): fluid-filled body cavity completely
surrounded by mesoderm; provides space for the
development and suspension of organs and organ
systems. (Section 25.2)

collenchyma (coh LENG kuh muh): long, flexible
plant cells with unevenly thickened cell walls; most
common in actively growing tissues. (Section 23.1)

colony: group of unicellular or multicellular organisms
that live together in a close association. (Section
19.2)

commensalism (kuh MEN suh lihz um): symbiotic
relationship in which one species benefits and the
other species is neither harmed nor benefited.
(Section 2.1)

communication: exchange of information that results
in a change of behavior. (Section 33.2)

community: collection of several interacting populations
that inhabit a common environment. (Section 2.1)

compact bone: layer of protective hard bone tissue
surrounding every bone; composed of repeating
units of osteon systems. (Section 34.2)

companion cells: nucleated cells that help manage 
the transport of sugars and other organic com-
pounds through the sieve cells of the phloem.
(Section 23.1)

compound: substance composed of atoms of two or
more different elements that are chemically com-
bined. (Section 6.1)

compound eye: in arthropods, a visual system com-
posed of multiple lenses; each lens registers light from
a small portion of the field of view, creating an image
composed of thousands of parts. (Section 28.1)

compound light microscope: instrument that uses
visible light and a series of lenses to magnify objects
in steps; can magnify an object up to 1500 times its
original size. (Section 7.1)

conditioning: response to a stimulus learned by associ-
ation with a specific action. (Section 33.2)

cones: scaly structures produced by some seed plants
that support male or female reproductive structures
and are the sites of seed production. (Section 21.2);
receptor cells in the retina adapted for sharp vision
in bright light and color detection. (Section 36.2)

conidia (kuh NIHD ee uh): chains or clusters of asex-
ual ascomycete spores that develop on the tips of
conidiophores. (Section 20.2)
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and hydrogen from the light-dependent reactions.
(Section 9.2)

camouflage (KAM uh flahj): structural adaptation that
enables species to blend with their surroundings;
allows a species to avoid detection by predators.
(Section 15.1)

cancer: uncontrolled cell division that may be caused
by environmental factors and/or changes in enzyme
production in the cell cycle. (Section 8.3)

capillaries (KAP ul ler eez): microscopic blood vessels
with walls only one cell thick that allow diffusion of
gases and nutrients between the blood and sur-
rounding tissues. (Section 37.2)

capsid: outer coat of proteins that surrounds a virus’s
inner core of nucleic acid; arrangement of 
capsid proteins determines the virus’s shape. 
(Section 18.1)

captivity: when members of a species are held by peo-
ple in zoos or other conservation facilities. (Section
5.2) 

carbohydrate (car boh HI drayt): organic compound
used by cells to store and release energy; composed
of carbon, hydrogen, and oxygen. (Section 6.3)

cardiac muscle: type of involuntary muscle found only
in the heart; composed of interconnected cardiac
muscle fibers; adapted to generate and conduct elec-
trical impulses for muscle contraction. (Section 34.3)

carrier: an individual heterozygous for a specific trait.
(Section 12.1)

carrying capacity: number of organisms of one species
that an environment can support; populations below
carrying capacity tend to increase; those above carry-
ing capacity tend to decrease. (Section 4.1)

cartilage: tough flexible material making up the skele-
tons of agnathans, sharks, and their relatives, as well
as portions of bony-animal skeletons. (Section 30.1)

cell: basic unit of all organisms; all living things are
composed of cells. (Section 7.1)

cell cycle: continuous sequence of growth (interphase)
and division (mitosis) in a cell. (Section 8.2)

cell theory: the theory that (1) all organisms are com-
posed of cells, (2) the cell is the basic unit of organi-
zation of organisms, (3) all cells come from preexist-
ing cells. (Section 7.1)

cell wall: firm, fairly rigid structure located outside the
plasma membrane of plants, fungi, most bacteria,
and some protists; provides support and protection.
(Section 7.3)

cellular respiration: chemical process where mito-
chondria break down food molecules to produce

ATP; the three stages of cellular respiration are 
glycolysis, the citric acid cycle, and the electron
transport chain. (Section 9.3)

central nervous system (CNS): in humans, the 
central control center of the nervous system made
up of the brain and spinal cord. (Section 36.1)

centrioles (SEN tree ohlz): in animal cells, a pair of
small cylindrical structures composed of micro-
tubules that duplicate during interphase and move to
opposite ends of the cell during prophase. (Section
8.2)

centromere (SEN truh meer): cell structure that 
joins two sister chromatids of a chromosome.
(Section 8.2)

cephalothorax (sef uh luh THOR aks): structure in
some arthropods formed by the fusion of the head
and thorax. (Section 28.1)

cerebellum (ser uh BEL um): rear portion of the
brain; controls balance, posture and coordination.
(Section 36.1)

cerebrum (suh REE brum): largest part of the brain,
composed of two hemispheres connected by bundles
of nerves; controls conscious activities, intelligence,
memory, language, skeletal muscle movements, and
the senses. (Section 36.1)

cervix: lower end of the uterus that tapers to a narrow
opening into the vagina. (Section 38.1)

chelicerae (kih LIHS uh ree): first pair of an arachnid’s
six pairs of appendages; located near the mouth, they
are often modified into pincers or fangs. (Section 28.2)

chemosynthesis (kee moh SIHN thuh sus):
autotrophic process where organisms obtain energy
from the breakdown of inorganic compounds con-
taining sulfur and nitrogen. (Section 18.2)

chitin (KITE un): complex carbohydrate that makes up
the cell walls of fungi. (Section 20.1)

chlorophyll: light-absorbing pigment in plants and
some protists that is required for photosynthesis;
absorbs most wavelengths of light except for green.
(Section 9.2)

chloroplasts: chlorophyll-containing cell organelles
found in the cells of green plants and some protists;
capture light energy from the sun, which is con-
verted to chemical energy in food molecules.
(Section 7.3)

chromatin (KROH muh tihn): long, tangled strands of
DNA found in the eukaryotic cell nucleus during
interphase. (Section 7.3) 

chromosomal mutations: mutation that occurs at the
chromosome level resulting in changes in the gene

GL4 GLOSSARY

GLOSSARYGLOSSARYGLOSSARYGLOSSARY



GLOSSARY   GL7

deuterostome (DEW tihr uh stohm): animal whose
mouth develops from cells other than the those at
the opening of the gastrula. (Section 25.1)

development: all of the changes that take place during
the life of an organism; a characteristic of all living
things. (Section 1.1)

diaphragm (DI uh fram): in mammals, the sheet of
muscles located beneath the lungs that separates the
chest cavity from the abdominal cavity; expands and
contracts the chest cavity, which increases the
amount of oxygen entering the body. (Section 32.1)

dicotyledon: class of anthophytes that have two
cotyledons, reticulate leaf venation, and flower parts
in multiples of four or five. (Section 22.3)

diffusion: net, random movement of particles from an
area of higher concentration to an area of lower con-
centration, eventually resulting in even distribution.
(Section 6.2)

diploid: cell with two of each kind of chromosome; is
said to contain a diploid, or 2n, number of chromo-
somes. (Section 10.2)

directional selection: natural selection that favors
extreme variations of a trait; can lead to rapid evolu-
tion in a population. (Section 15.2)

disruptive selection: natural selection that favors indi-
viduals with either extreme of a trait; tends to elimi-
nate intermediate phenotypes. (Section 15.2)

divergent evolution: evolution in which species that
once were similar to an ancestral species diverge;
occurs when populations adapt to different environ-
mental conditions; may result in the formation of a
new species. (Section 15.2)

division: taxonomic grouping of similar classes; term
used instead of phyla by plant taxonomists. (Section
17.1)

DNA replication: process in which chromosomal DNA
is copied before mitosis or meiosis. (Section 11.1)

dominance hierarchy (DAHM uh nunts • HI rar
kee): innate behavior by which animals form a social
ranking within a group in which some individuals
are more subordinate than others; usually has one
top-ranking individual. (Section 33.1)

dominant: observed trait of an organism that masks
the recessive form of a trait. (Section 10.1)

dormancy: period of inactivity in a mature seed prior
to germination; seed remains dormant until condi-
tions are favorable for growth and development of
the new plant. (Section 24.3)

dorsal (DOR sul): back surface of bilaterally symmetric
animals. (Section 25.2)

dorsal hollow nerve cord: nerve cord found in all
chordates that forms the spinal cord and brain.
(Section 29.2)

double fertilization: fertilization process unique 
to anthophytes in which one sperm fertilizes the
haploid egg and the other sperm joins with the
diploid central cell; results in the formation of a
diploid (2n) zygote and a triploid (3n) endosperm.
(Section 24.3)

double helix: shape of a DNA molecule formed when
two twisted DNA strands are coiled into a springlike
structure and held together by hydrogen bonds
between the bases. (Section 11.1)

drug: chemical substance that affects body functions.
(Section 36.3)

dynamic equilibrium: result of diffusion where there
is continuous movement of particles but no overall
change in concentration. (Section 6.2)

ecology: scientific study of interactions among organ-
isms and their environments. (Section 2.1)

ecosystem: interactions among populations in a com-
munity; the community’s physical surroundings, or
abiotic factors. (Section 2.1)

ectoderm: layer of cells on the outer surface of the
gastrula; eventually develops into the skin and ner-
vous tissue of an animal. (Section 25.1)

ectotherm (EK tuh thurm): animal whose body tem-
perature changes with the temperature of its sur-
roundings. (Section 30.2)

edge effect: different environmental conditions that
occur along the boundaries of an ecosystem.
(Section 5.1)

egg: haploid female sex cell produced by meiosis.
(Section 10.2)

electron microscope: instrument that uses a beam 
of electrons instead of natural light to magnify 
structures up to 500 000 times actual size; allows 
scientists to view structures within a cell. (Section
7.1)

electron transport chain: series of proteins embed-
ded in a membrane along which energized electrons
are transported; as electrons are passed from 
molecule to molecule, energy is released. (Section
9.2)

element: substance that that can’t be broken down
into simpler chemical substances. (Section 6.1)
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conidiophores (kuh NIHD ee uh forz): in
ascomycetes, elongated, upright hyphae that pro-
duce conidia at their tips. (Section 20.2)

conjugation (kahn juh GAY shun): form of sexual
reproduction in some bacteria where one bacterium
transfers all or part of its genetic material to another
through a bridgelike structure called a pilus. (Section
18.2)

conservation biology: field of biology that studies
methods and implements plans to protect biodiver-
sity. (Section 5.2)

control: in an experiment, the standard in which all of
the conditions are kept the same. (Section 1.2)

convergent evolution: evolution in which distantly
related organisms evolve similar traits; occurs when
unrelated species occupy similar environments.
(Section 15.2)

cork cambium: lateral meristem that produces a tough
protective covering for the surface of stems and
roots. (Section 23.1)

corpus luteum: part of an ovarian follicle that remains
in the ovary after ovulation; produces estrogen and
progesterone. (Section 38.1)

cortex: layer of ground tissue in the root that 
is involved in the transport of water and ions into the
vascular core at the center of the root. (Section 23.2)

cotyledons (kah tuh LEE dunz): structure of seed
plant embryo that stores or absorbs food for the
developing embryo; may become the plant’ first
leaves when the plant emerges from the soil.
(Section 22.3)

courtship behavior: an instinctive behavior that males
and females of a species carry out before mating.
(Section 33.1)

covalent bond (koh VAY lunt): chemical bond formed
when two atoms combine by sharing electrons.
(Section 6.1)

Cro-Magnon: modern form of Homo sapiens that
spread throughout Europe between 35 000 to
40 000 years ago; were identical to modern humans
in height, skull and tooth structure, and brain size.
(Section 16.2)

crossing over: exchange of genetic material between
nonsister chromatids from homologous chromo-
somes during prophase I of meiosis; results in new
allele combinations. (Section 10.2)

cuticle (KYEWT ih kul): protective, waxy coating on
the outer surface of the epidermis of most stems,
leaves, and fruits; important adaptation in reducing
water loss. (Section 21.1)

cytokinesis (site uh kih NEE sus): cell process follow-
ing meiosis or mitosis in which the cell’s cytoplasm
divides and separates into new cells. (Section 8.2)

cytokinins: group of hormones that stimulate cell divi-
sion. (Section 23.3)

cytoplasm: clear, gelatinous fluid in eukaryotic cells
that suspends the cell’s organelles and is the site of
numerous chemical reactions. (Section 7.3)

cytoskeleton: cellular framework found within the
cytoplasm composed of microtubules and microfila-
ments. (Section 7.3)

data: information obtained from experiments, some-
times called experimental results. (Section 1.2)

day-neutral plants: plants in which temperature,
moisture, or factors other than day length induce
flowering. (Section 24.2)

deciduous plants: plants that lose all of their leaves at
the same time; an adaptation for reducing water loss
when water is unavailable. (Section 22.3)

decomposers: organisms, such as fungi, that break down
and absorb nutrients from dead organisms. (Section 2.2)

demography (dem AW graf ee): study of population
characteristics such as growth rate, age structure,
and geographic distribution. (Section 4.2)

dendrite (DEN drite): branchlike cytoplasmic exten-
sion of a neuron; transports impulses toward the cell
body. (Section 36.1)

density-dependent factor: factor such as disease, par-
asites, or food supply that has an increasing effect as
populations increase. (Section 4.1)

density-independent factor: factor such as tempera-
ture, storms, floods, drought, or habitat disruption
that affects all populations, regardless of their den-
sity. (Section 4.1)

dependent variable: in an experiment, the condition
that results from changes in the independent vari-
able. (Section 1.2)

depressant: type of drug that lowers or depresses the
activity of the nervous system. (Section 36.3)

dermis (DUR mus): inner, thicker portion of the skin
that contains structures such as blood vessels, nerves,
nerve endings, hair follicles, sweat glands, and oil
glands. (Section 34.1)

desert: arid region with sparse to almost nonexistent
plant life; the driest biome, it gets less than 25 cm of
precipitation annually. (Section 3.2)

DD

GL6 GLOSSARY

GLOSSARYGLOSSARYGLOSSARYGLOSSARY



GLOSSARY   GL9

exoskeleton: hard, waxy coating on the outside of
some animals, including spiders and mollusks; pro-
vides a framework for support, protects soft body tis-
sues, and provides a place for muscle attachment.
(Section 25.2)

exotic species: nonnative species in an area; may take
over niches of native species in an area and eventu-
ally replace them. (Section 5.1)

experiment: procedure that tests a hypothesis by col-
lecting information under controlled conditions.
(Section 1.2)

exponential growth: population growth pattern
where a population grows faster as it increases in
size; graph of a growing population resembles a J-
shaped curve. (Section 4.1)

external fertilization: type of fertilization in which
eggs and sperm are both released into water; fertil-
ization occurs outside the animal’s body. (Section
26.1)

extinction (ek STINGK shun): when the last members
of a species die. (Section 5.1)

facilitated diffusion: passive transport of materials
across a plasma membrane by transport proteins
embedded in the plasma membrane. (Section 8.1)

feather: lightweight, modified scale found only on
birds; provide insulation and enable flight. (Section
31.2)

fertilization: fusion of male and female gametes.
(Section 10.1)

fetus: a developing mammal from nine weeks to birth.
(Section 12.1)

fight-or-flight response: automatic response con-
trolled by hormones that prepares the body to either
fight or run from danger. (Section 33.1)

filter feeding: method in which food particles are fil-
tered from water as it passes by or through some
part of the organism. (Section 26.1)

fins: in fishes, fan-shaped membranes used for balance,
swimming, and steering. (Section 30.1)

flagella (fluh JEL uh): long, hairlike projections com-
posed of pairs of microtubules; found on some cell
surfaces; they help propel cells and organisms by a
whiplike motion. (Section 7.3)

fluid mosaic model: structural model of the plasma
membrane where molecules are free to move side-
ways within a lipid bilayer. (Section 7.2)

FF

follicle: in human females, group of epithelial cells that
surround a developing egg cell. (Section 38.1)

food chain: simple model that shows how matter and
energy move through an ecosystem; can consist of
three steps, but must have no more than five steps.
(Section 2.2)

food web: model that expresses all the possible feeding
relationships at each trophic level in a community.
(Section 2.2)

fossil: physical evidence of an organism that lived long
ago that scientists use to study the past; evidence
may appear in rocks, amber, or ice. (Section 14.1)

fragmentation: type of asexual reproduction in algae
where an individual breaks into pieces and each
piece grows into a new individual. (Section 19.2)

frameshift mutation: mutation that occurs when a
single base is added or deleted from DNA; causes a
shift in the reading of codons by one base. (Section
11.3)

fronds: in ferns, large, complex leaves that grow
upward from the rhizome; often divided into pinnae
that are attached to a central stipe. (Section 21.2)

fruit: seed-containing ripened ovary of an anthophyte
flower; may be fleshy or dry. (Section 22.3)

fungus: group of unicellular or multicellular het-
erotrophic eukaryotes that do not move from place
to place; absorb nutrients from organic materials in
the environment. (Section 17.2)

gallbladder: small organ that stores bile before the bile
passes into the duodenum of the small intestine.
(Section 35.1)

gametangium (gam ee TAN ghee uhm): structure
that contains a haploid nucleus; formed by the fusion
of haploid hyphae. (Section 20.2)

gametes: male and female sex cells; sperm and eggs.
(Section 10.1)

gametophyte: haploid form of an organism in alterna-
tion of generations that produces gametes. (Section
19.2)

gastrovascular cavity (gas troh VAS kyuh lur): in
cnidarians, a large cavity in which digestion takes
place. (Section 26.2)

gastrula (GAS truh luh): animal embryo development
stage where cells on one side of the blastula fold
inward forming a cavity of two or three layers of
cells with an opening at one end. (Section 25.1)
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embryo: earliest stage of growth and development of
both plants and animals; differences and similarities
among embryos can provide evidence of evolution.
(Section 15.1); the young diploid sporophyte of a
plant. (Section 22.3)

emigration: movement of individuals from a popula-
tion. (Section 4.2)

endangered species: a species in which the number of
individuals falls so low that extinction is possible.
(Section 5.1)

endemic disease: diseases that are constantly present
in the population. (Section 39.1)

endocrine glands: series of ductless glands that make
up the endocrine system; release chemicals directly
into the bloodstream where they relay messages to
other parts of the body. (Section 35.3)

endocytosis (en doh si TOH sus): active transport
process where a cell engulfs materials with a portion
of the cell’s plasma membrane and releases the con-
tents inside of the cell. (Section 8.1)

endoderm: layer of cells on the inner surface of the
gastrula; will eventually develop into the lining of
the animal’s digestive tract and organs associated
with digestion. (Section 25.1)

endodermis: single layer of cells that forms a water-
proof seal around a root’s vascular tissue; controls
the flow of water and dissolved ions into the root.
(Section 23.2)

endoplasmic reticulum (ER): organelle in eukary-
otic cells with a series of highly folded mem-
branes surrounded in cytoplasm; site of cellular
chemical reactions; can either be rough (with 
ribosomes) or smooth (without ribosomes). (Section
7.3)

endoskeleton: internal skeleton of vertebrates and
some invertebrates; provides support, protects inter-
nal organs, and acts as an internal brace for muscles
to pull against. (Section 25.2)

endosperm: triploid (3n) nucleus formed during dou-
ble fertilization in anthophytes; forms a food storage
tissue that supports development of the growing
embryo. (Section 24.3)

endospore: structure formed by bacteria during unfa-
vorable conditions that contains DNA and a small
amount of cytoplasm encased by a protective outer
covering; germinates during favorable conditions.
(Section 18.2)

endotherm: animal that maintains a constant body
temperature and is not dependent on the environ-
mental temperature. (Section 31.2)

energy: the ability to do work; organisms use energy
to perform biological functions. (Section 1.1)

environment: biotic and abiotic surroundings to
which an organism must constantly adjust; includes
air, water, weather, temperature, other organisms,
and many other factors. (Section 1.1)

enzymes: type of protein found in all living things that
increases the rate of chemical reactions. (Section 6.3)

epidemic: occurs when many people in a given area
are afflicted with the same disease at about the same
time. (Section 39.1)

epidermis: in plants, the outmost layer of cells that
covers and protects all parts of the plant. (Section
23.1); in humans and some other animals, the outer-
most protective layer composed of an outer layer of
dead cells and an inner layer of living cells. (Section
34.1)

epididymis (ep uh DIHD uh mus): in human males,
the coiled tube within the scrotum in which the
sperm complete maturation. (Section 38.1)

epiglottis (ep uh GLAHT us): flap of cartilage that
closes over the opening of the respiratory tract dur-
ing swallowing; prevents food from entering the res-
piratory tract. (Section 35.1)

esophagus: muscular tube that connects the mouth 
to the stomach; moves food by peristalsis. (Section
35.1)

estivation (es tuh VAY shun): state of reduced metab-
olism that occurs in animals living in conditions of
intense heat. (Section 33.1)

estuary (ES chuh wer ee): coastal body of water, par-
tially surrounded by land, in which freshwater and
salt water mix. (Section 3.2)

ethics: the moral principles and values held by
humans. (Section 1.3)

ethylene (ETH uh leen): plant hormone that speeds
the ripening of fruits. (Section 23.3)

eubacteria (yew bak TEER ee uh): group of pro-
karyotes with strong cell walls and a variety of 
structures, may be autotrophs (chemosynthetic 
or photosynthetic) or heterotrophs. (Section 
17.2)

eukaryotes: unicellular or multicellular organisms,
such as yeast, plants, and animals, composed of
eukaryotic cells, which contain a true nucleus and
membrane-bound organelles. (Section 7.1)

evolution (ev uh LEW shun): gradual accumulation of
adaptations over time. (Section 1.1)

exocytosis: active transport process by which materials
are secreted or expelled from a cell. (Section 8.1)
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haploid: cell with one of each kind of chromosome; is
said to contain a haploid or n, number of chromo-
somes. (Section 10.2)

haustoria (huh STOR ee uh): in parasitic fungi,
hyphae that grow into host cells and absorb nutri-
ents and minerals from the host. (Section 20.1)

hemoglobin (hee muh GLOH bun): iron-containing
protein molecule in red blood cells that binds to
oxygen and carries it from the lungs to the body’s
cells. (Section 37.2)

heredity: passing on of characteristics from parents to
offspring. (Section 10.1)

hermaphrodite (hur MAF ruh dite): individual animal
that can produce both eggs and sperm; increases the
likelihood of fertilization in sessile or slow-moving
animals. (Section 26.1)

heterotrophs (HET uh ruh trohfs): organisms that
cannot make their own food and must feed on other
organisms for energy and nutrients. (Section 2.2) 

heterozygous (het uh roh ZI gus): when there are
two different alleles for a trait. (Section 10.1)

hibernation (hi bur NAY shun): state of reduced
metabolism occurring in animals that sleep through
cold winter conditions; an animal’s temperature
drops, oxygen consumption decreases, and breathing
rate declines. (Section 33.1)

homeostasis (hoh mee oh STAY sus): organism’s reg-
ulation of its internal environment to maintain
conditions suitable for survival; a characteristic of
all living things. (Section 1.1); process of maintain-
ing equilibrium in an organism’s internal environ-
ment. (Section 7.2)

hominids (HOH mihn udz): group of primates that
can walk upright on two legs; includes gorillas,
chimpanzees, and humans. (Section 16.2)

homologous chromosomes (huh MAHL uh gus):
paired chromosomes with genes for the same traits
arranged in the same order. (Section 10.2)

homologous structures: structures with common
evolutionary origins; can be similar in arrangement,
in function, or both; provides evidence of evolution
from a common ancestor; forelimbs of crocodiles,
whales, and birds are examples. (Section 15.1)

homozygous (hoh muh ZI gus): when there are two
identical alleles for a trait. (Section 10.1)

hormone: chemical produced in one part of an organ-
ism and transported to another part, where it causes
a physiological change. (Section 23.3)

host cell: living cell in which a virus replicates.
(Section 18.1)

human genome: map of the approximately 80 000
genes on 46 human chromosomes that when
mapped and sequenced, may provide information on
the treatment or cure of genetic disorders. (Section
13.3)

hybrid: offspring formed by parents having different
forms of a trait. (Section 10.1)

hydrogen bond: weak chemical bond formed by the
attraction of positively charged hydrogen atoms to
other negatively charged atoms. (Section 6.2)

hypertonic solution: in cells, solution in which the
concentration of dissolved substances outside the
cell is higher than the concentration inside the cell;
causes a cell to shrink as water leaves the cell.
(Section 8.1)

hyphae (HI fee): threadlike filaments that are the basic
structural units of multicellular fungi. (Section 20.1)

hypocotyl (HI poh kaht ul): portion of the stem near
the seed in young plants; in some plants, it is the
first part of the stem to push above the ground.
(Section 24.3)

hypothalamus: part of the brain that controls the pitu-
itary gland by sending messages to the pituitary,
which then releases its own chemicals or stimulates
other glands to release chemicals. (Section 35.3)

hypothesis (hi PAHTH us sus): explanation for a ques-
tion or a problem that can be formally tested.
(Section 1.2)

hypotonic solution: in cells, solution in which the
concentration of dissolved substances is lower in the
solution outside the cell than the concentration
inside the cell; causes a cell to swell and possibly
burst as water enters the cell. (Section 8.1)

immigration: movement of individuals into a popula-
tion. (Section 4.2)

implantation: in females, the attachment of a blasto-
cyst to the lining of the uterus. (Section 38.2)

imprinting: learned behavior in which an animal, at a
specific critical time of its life, forms a social attach-
ment to another object; usually occurs early in life
and allows an animal to recognize its mother and
others of its species. (Section 33.2)

inbreeding: mating between closely related individu-
als; insures that offspring are homozygous for most
traits, but also brings out harmful, recessive traits.
(Section 13.1)
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gene: segment of DNA that controls the protein pro-
duction and the cell cycle. (Section 8.3)

gene pool: all of the alleles in a population’s genes.
(Section 15.2)

gene splicing: in recombinant DNA technology, the
rejoining of DNA fragments by vectors and other
enzymes. (Section 13.2)

genetic counseling: counseling by trained profes-
sionals about the probabilities of hereditary disor-
ders and what can be done if they occur. (Section
38.2)

genetic drift: alteration of allelic frequencies in a pop-
ulation by chance events; results in disruption of
genetic equilibrium. (Section 15.2)

genetic engineering: method of cutting DNA from
one organism and inserting the DNA fragment into
a host organism of the same or a different species.
(Section 13.2)

genetic equilibrium: condition in which the fre-
quency of alleles in a population remains the same
over generations. (Section 15.2)

genetic recombination: major source of genetic varia-
tion among organisms caused by reassortment or
crossing over during meiosis. (Section 10.2)

gene therapy: insertion of normal genes into human
cells to correct genetic disorders. (Section 13.3)

genetics: branch of biology that studies heredity.
(Section 10.1)

genotype (JEE nuh tipe): combination of genes in an
organism. (Section 10.1)

genus (JEE nus): first word of a two-part scientific
name used to identify a group of similar species.
(Section 17.1)

geographic isolation: occurs whenever a physical bar-
rier divides a population, which results in individuals
no longer being able to mate; can lead to the forma-
tion of a new species. (Section 15.2)

germination: beginning of the development of an
embryo into a new plant. (Section 24.3)

gestation (jeh STAY shun): time during which placen-
tal mammals develop inside the uterus. (Section
32.2)

gibberellins (jihb uh REL uns): group of plant hor-
mones that cause plants to grow taller by stimulating
cell elongation. (Section 23.3) 

gill slits: paired openings found behind the mouth of
all chordates; in invertebrate chordates, they are
used to strain food and water; in some vertebrates
they are used for gas exchange and respiration.
(Section 29.2)

gizzard: sac with muscular walls and hard particles that
grind soil before it passes into the intestine; common
in birds and annelids such as earthworms. (Section
27.2)

gland: in mammals, a cell or group of cells that
secretes fluids. (Section 32.1)

glycolysis (GLI kol ih sis): in cellular respiration, series
of anaerobic chemical reactions in the cytoplasm
that break down glucose into pyruvic acid; forms a
net profit of two ATP molecules. (Section 9.3)

Golgi apparatus (GALW jee): organelle in eukaryotic
cells with a system of flattened tubular membranes;
modifies proteins and sends them to their appropri-
ate destinations. (Section 7.3)

gradualism: idea that species originate through a grad-
ual accumulation of adaptations. (Section 15.2)

grasslands: biome composed of large communities
covered with grasses and similar small plants; 
receives 25–75 cm of precipitation annually. (Section
3.2)

growth: increase in the amount of living material and
formation of new structures in an organism; a char-
acteristic of all living things. (Section 1.1)

guard cells: cells that control the opening and closing
of the stomata; regulate the flow of water vapor from
leaf tissue. (Section 23.1)

habitat (HAB uh tat): place where an organism lives
out its life. (Section 2.1)

habitat corridors: natural strips of land that allow the
migration of organisms from one wilderness area to
another. (Section 5.2)

habitat degradation: damage to a habitat by air, water,
and land pollution. (Section 5.1)

habitat fragmentation: separation of wilderness areas
from each other; may cause problems for organisms
that need large areas for food or mating. (Section 5.1)

habituation (huh BIT yew ay shun): learned behavior
that occurs when an animal is repeatedly given a
stimulus not associated with any punishment or
reward. (Section 33.2)

hair follicle: narrow cavities in the dermis from which
hair grows. (Section 34.1)

hallucinogen (huh LEWS un uh junz): drug that stim-
ulates the central nervous system so that the user
becomes disoriented and sees, hears, feels, tastes, or
smells things that are not there. (Section 36.3)
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language: use of symbols to represent ideas; usually
present in animals with complex nervous systems,
memory, and insight. (Section 33.2)

large intestine: muscular tube through which indi-
gestible materials are passed to the rectum for excre-
tion. (Section 35.1)

larva: in insects, the freeliving, wormlike stage of
metamorphosis, often called a caterpillar. (Section
28.2)

lateral line system: line of fluid-filled canals running
along the sides of a fish that enable the fish to detect
movement and vibrations in the water. (Section 30.1)

law of independent assortment: Mendelian principle
stating that genes for different traits are inherited
independently of each other. (Section 10.1)

law of segregation: Mendelian principle explaining that
because each plant has two different alleles, it can
produce two different types of gametes. During fer-
tilization, male and female gametes randomly pair to
produce four combinations of alleles. (Section 10.1)

leaf: broad, flat plant organ supported by the stem that
grows upward toward sunlight and traps light energy
for photosynthesis. (Section 21.1)

lichen (LI kun): organism formed from a symbiotic
association between a fungus, usually an ascomycete,
and a photosynthetic green alga or cyanobacteria.
(Section 20.2)

ligament: tough band of connective tissue that
attaches one bone to another; joints are often held
together and enclosed by ligaments. (Section 34.2)

light-dependent reactions: phase of photosynthesis
where light energy is converted to chemical energy
in the form of ATP; results in the splitting of water
and the release of oxygen. (Section 9.2)

light-independent reactions: phase of photosynthesis
where energy from light-dependent reactions is used
to produce glucose and additional ATP molecules.
(Section 9.2)

limiting factor: any biotic or abiotic factor that
restricts the existence, numbers, reproduction, or
distribution of organisms. (Section 3.1)

linkage map: genetic map that shows the location of
genes on a chromosome. (Section 13.3)

lipids: organic compounds commonly called fats and
oils; are insoluble in water and used by cells for
long-term energy storage, insulation, and protective
coatings, such as in membranes. (Section 6.3)

liver: large, complex organ of the digestive system that
produces many chemicals for digestion, including
bile. (Section 35.1)

long-day plants: plants that are induced to flower by
exposure to short nights. (Section 24.2)

lymph: tissue fluids composed of water and dissolved
substances from the blood that have collected and
entered the lymph vessels. (Section 39.2)

lymph node: small mass of tissue that contains lym-
phocytes and filters pathogens from the lymph;
made of a network of connective tissue fibers that
contain lymphocytes. (Section 39.2)

lymphocyte (LIHM fuh site): type of white blood cell
stored in lymph nodes that defends the body against
foreign agents. (Section 39.2)

lysogenic cycle: viral replication cycle in which the
virus’s nucleic acid is integrated into the host cell’s
chromosome; a provirus is formed and replicated
each time the host cell reproduces; the host cell is not
killed until the lytic cycle is activated. (Section 18.1)

lysosomes: organelles that contain digestive enzymes;
digest excess or worn out organelles, food particles,
and engulfed viruses or bacteria. (Section 7.3)

lytic cycle (LIH tik): viral replication cycle in which a
virus takes over a host cell’s genetic material and uses
the host cell’s structures and energy to replicate until
the host cell bursts, killing it. (Section 18.1)

macrophages: type of phagocyte that engulfs damaged
cells or pathogens that have entered the body’s tis-
sues. (Section 39.2)

madreporite (mah DREH pohr ite): in echinoderms,
the sievelike, disk-shaped opening through which
water flows in and out of the water vascular system;
helps filter out large particles from entering the
body. (Section 29.1)

Malpighian tubules (mal PIGH ee un): in arthropods,
tubules located in the abdomen that are attached to
and empty waste into the intestine. (Section 28.1)

mammary gland: milk-producing glands in mammals;
mammals nurse their young until they are mature
enough to find food for themselves. (Section 32.1)

mandibles (MAND uh bulz): in most arthropods,
mouthparts adapted for holding, chewing, sucking,
or biting various foods. (Section 28.1)

mantle (MANT uhl): thin membrane that surrounds
the internal organs of mollusks; in mollusks with
shells, it secretes the shell. (Section 27.1)

marsupial (mar SEW pee uhl): subclass of mammals in
which young develop for a short time in the uterus
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incomplete dominance: inheritance pattern where
the phenotype of a heterozygote is intermediate
between those of the two homozygotes; neither
allele of the pair is dominant but combine and dis-
play a new trait. (Section 12.2)

incubate: process of keeping eggs laid outside of the
body warm; also involves periodic turning of the
eggs to ensure proper development. (Section 31.1 in
reptiles; 31.2 in birds)

independent variable: in an experiment, the condition
that is changed because it affects the outcome of the
experiment. (Section 1.2)

infectious disease (ihn FEK shus): any disease caused
by pathogens in the body. (Section 39.1)

innate behavior: an inherited, genetically based
behavior in animals; includes automatic responses
and instinctive behaviors. (Section 33.1)

innate immunity: body’s earliest lines of defense
against any and all pathogens; includes skin and
body secretions, inflammation of body tissues, and
phagocytosis of pathogens. (Section 39.2)

insight: type of learning in which an animal uses previ-
ous experiences to respond to a new situation.
(Section 33.2)

instinct (IHN stingt): complex innate behavior pattern
that begins when an animal recognizes a stimulus
and performs an action until all parts of the behavior
have been formed. (Section 33.1)

interferons: host-cell specific proteins that protect
cells from viruses. (Section 39.2)

internal fertilization: type of fertilization in which eggs
remain inside the female’s body and sperm are carried
to the eggs by water or other fluid. (Section 26.1)

interphase: cell growth phase where a cell increases in
size, carries on metabolism, and duplicates chromo-
somes prior to division. (Section 8.2)

intertidal zone: portion of the shoreline that lies
between high tide and low tide lines; size of zone
depends on slope of the land and height of the tide.
(Section 3.2)

invertebrate: animal that does not have a backbone.
(Section 25.2)

involuntary muscle: muscle whose contractions are
not under conscious control. (Section 34.3)

ion: atom or group of atoms that gain or lose elec-
trons; has a positive or negative electrical charge.
(Section 6.1)

ionic bond: chemical bond formed by the attractive
forces between two ions of opposite charge. (Section
6.1)

isomers (I suh murz): compounds with the same sim-
ple formula but different three-dimensional struc-
tures resulting in different physical and chemical
properties. (Section 6.3)

isotonic solution: in cells, solution in which the con-
centration of dissolved substance in the solution is
the same as the concentration of dissolved sub-
stances inside a cell. (Section 8.1)

isotopes (I suh tohps): atoms of the same element
that have different numbers of neutrons in the
nucleus. (Section 6.1)

Jacobson’s organ: in snakes, a pitlike sense organ on
the roof of the mouth that picks up and analyzes air-
borne chemicals. (Section 31.1)

joints: point where two or more bones meet; can be
fixed or facilitate movement of bones in relation to
one another. (Section 34.2)

karyotype (KAYR ee uh tipe): chart of metaphase
chromosome pairs arranged according to length and
location of the centromere; used to pinpoint unusual
chromosome numbers in cells. (Section 12.3)

keratin (KER uh tun): protein found in the exterior
portion of the epidermis that helps protect living
cells in the interior epidermis and contributes to the
skin’s elasticity. (Section 34.1)

kidneys: organs of the vertebrate urinary system;
remove wastes, control sodium levels of the blood,
and regulate blood pH levels. (Section 37.3)

kingdom: taxonomic grouping of similar phyla or divi-
sions. (Section 17.1)

Koch’s postulates: experimental steps relating a spe-
cific pathogen to a specific disease. (Section 39.1)

labor: physiological and physical changes a female goes
through during the birthing process. (Section 38.3)

lactic acid fermentation: series of anaerobic chemical
reactions in which pyruvic acid uses NADH to 
form lactic acid and NAD+, which is then used in
glycolysis; supplies energy when oxygen for aerobic
respiration is scarce. (Section 9.3)

LL
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fungus, invade food sources, or form reproductive
structures. (Section 20.1)

mycorrhiza (my kuh RHY zuh): mutualistic relation-
ship in which a fungus lives symbiotically with a
plant. (Section 20.2)

myofibril (mi oh FIBE rul): unit of muscle fibers com-
posed of thick myosin protein filaments and thin
actin protein filaments. (Section 34.3)

myosin: structural protein that makes up the thick fila-
ments of myofibrils; functions in muscle contraction.
(Section 34.3)

NADP+ (nicotinamide adenine dinucleotide phos-
phate): electron carrier molecule; when carrying
excited electrons it becomes NADPH. (Section 9.2)

narcotic: type of pain-relief drug that affects the cen-
tral nervous system. (Section 36.3)

nastic movement: temporary, responsive movement
of a plant not dependent on the direction of the
stimulus. (Section 23.3)

natural selection: mechanism for change in popula-
tions; occurs when organisms with certain variations
survive, reproduce, and pass their variations to the
next generation; can be directional, disruptive, or
stabilizing. (Section 15.1)

Neanderthal: archaic Homo sapiens that lived from 35
000 to 100 000 years ago in Europe, Asia, and the
Middle East; had thick bones and large faces with
prominent noses and brains at least as large as those
of modern humans. (Section 16.2)

negative feedback system: system in which a substance
is fed back to inhibit the original signal and reduce
production of a substance; examples include the
endocrine system and a thermostat. (Section 35.3)

nematocyst (nih MAT uh sihst): in cnidarians, a cap-
sule that contains a coiled, threadlike tube that may
be sticky, barbed, or contain poisons; used in captur-
ing and digesting prey. (Section 26.2)

nephridia (nih FRIHD ee uh): organs that remove
metabolic wastes from an animal’s body. (Section
27.1)

nephron: individual filtering unit of the kidneys.
(Section 37.3)

nerve net: simple netlike nervous system in cnidarians
that conducts nerve impulses from all parts of the
cnidarian’s body; impulses are not controlled by a
central nervous center. (Section 26.2)

NN

neurons (NYU ronz): basic unit of structure and func-
tion in the nervous system; conducts impulses
throughout the nervous system; composed of den-
drites, a cell body, and an axon. (Section 36.1)

neurotransmitters: chemicals released from an axon
that diffuse across a synapse to the next neuron’s
dendrites to initiate a new impulse. (Section 36.1)

niche (nich): role and position a species has in its envi-
ronment; includes all biotic and abiotic interactions
as an animal meets its needs for survival and repro-
duction. (Section 2.1)

nitrogen base: carbon ring structure found in DNA or
RNA that contains one or more atoms of nitrogen;
includes adenine, guanine, cytosine, thymine, and
uracil. (Section 11.1)

nitrogen fixation: metabolic process in which bacteria
use enzymes to convert atmospheric nitrogen (N2)
into ammonia (NH3). (Section 18.2)

nondisjunction: failure of homologous chromosomes
to separate properly during meiosis; results in
gametes with too many or too few chromosomes.
(Section 10.2)

nonvascular plants: plants that do not have vascular
tissues but rely on the relatively slow processes of
osmosis and diffusion to transport water, food, and
other materials throughout the plant. (Section 21.1)

notochord (NOHT uh kord): long, semirigid, rodlike
structure found in all chordate embryos that is
located between the digestive system and the dorsal
hollow nerve cord. (Section 29.2)

nucleic acid (noo KLAY ihk): complex macromole-
cules, such as RNA and DNA, that store genetic
information in cells in the form of a code (Section
6.3)

nucleolus (noo klee OH lus): organelle in eukaryotic
cell nucleus that produces ribosomes. (Section 7.3)

nucleotides: subunits of nucleic acid formed from a
simple sugar, a phosphate group, and a nitrogen
base. (Section 6.3)

nucleus (NEW klee us): positively charged center of an
atom composed of neutrons and positively charged
protons, and surrounded by a cloud of negatively
charged electrons. (Section 6.1); in eukaryotic cells,
the central membrane-bound organelle that man-
ages cellular functions and contains DNA. (Section
7.1)

nymph: stage of incomplete metamorphosis where an
insect hatching from an egg has the same general
appearance as the adult insect but is smaller and sex-
ually immature. (Section 28.2)
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and complete their development outside of the
mother’s body inside a pouch made of skin and hair.
(Section 32.2)

medulla oblongata (muh DUL uh • ahb long GAHT

uh): part of the brain stem that controls involuntary
activities such as breathing and heart rate. (Section
36.1)

megaspore: large haploid spore formed by some
plants that develops into a female gametophyte.
(Section 24.1)

meiosis (mi OH sus): type of cell division where one
body cell produces four gametes, each containing
half the number of chromosomes as a parent’s body
cell. (Section 10.2)

melanin: pigment found in cells of the interior layer of
the epidermis; protects cells from solar-radiation
damage. (Section 34.1)

menstrual cycle: in human females, the monthly cycle
that includes the production of an egg, the prepara-
tion of the uterus to receive an egg, and the shed-
ding of an egg if it remains unfertilized. (Section
38.1)

meristems: regions of actively dividing cells in plants.
(Section 23.1)

mesoderm (MEZ uh durm): middle cell layer in the
gastrula, between the ectoderm and the endoderm;
develops into the muscles, circulatory system, excre-
tory system, and in some animals, the respiratory
system. (Section 25.1)

mesophyll (MEZ uh fihl): chlorophyll-rich photosyn-
thetic tissue of a leaf; may have a palisade or spongy
form. (Section 23.2)

messenger RNA (mRNA): RNA that transports
information from DNA in the nucleus to the cell’s
cytoplasm. (Section 11.2)

metabolism: all of the chemical reactions that occur
within an organism. (Section 6.1)

metamorphosis (met uh MOR fuh sus): in insects,
series of chemically-controlled changes in body
structure from juvenile to adult; may be complete or
incomplete. (Section 28.2)

metaphase: short second phase of mitosis where dou-
bled chromosomes move to the equator of the spin-
dle and chromatids are attached by centromeres to a
separate spindle fiber. (Section 8.2)

microfilaments: thin, solid protein fibers that provide
structural support for eukaryotic cells. (Section 7.3)

micropyle (MI kruh pile): in many seed plants, the
opening in the ovule of a female gametophyte
through which the pollen grain enters. (Section 24.1)

microspore: small haploid spore formed by some
plants that develops into a male gametophyte.
(Section 24.1)

microtubules: thin, hollow cylinders made of protein
that provide structural support for eukaryotic cells.
(Section 7.3)

migration: instinctive seasonal movements of animals
from place to place. (Section 33.1)

mimicry: structural adaptation evolved in some species
where one species resembles another; may provide
protection from predators or other advantages.
(Section 15.1)

minerals: inorganic substances that are important for
chemical reactions or as building materials in the
body. (Section 35.2)

mitochondria: eukaryotic membrane-bound
organelles that transform energy stored in food mol-
ecules into ATP; has a highly folded inner mem-
brane that produces energy-storing molecules.
(Section 7.3)

mitosis (mi TOH sus): period of nuclear cell division
in which two daughter cells are formed, each con-
taining a complete set of chromosomes. (Section 8.2)

mixture: combination of substances in which individ-
ual components do not combine chemically and
retain their own properties. (Section 6.1)

molecule: group of atoms held together by covalent
bonds; has no overall charge. (Section 6.1)

molting: in arthropods, the periodic shedding of an
old exoskeleton. (Section 28.1)

monocotyledons: class of anthophytes that have one
cotyledon, parallel leaf venation, and flower parts in
multiples of three. (Section 22.3)

monotreme (MAHN uh treem): subclass of mammals
that have hair and mammary glands but reproduce
by laying eggs. (Section 32.2)

motivation: internal need that causes an animal to act
and that is necessary for learning to take place; often
involves hunger or thirst. (Section 33.2)

multiple alleles: presence of more that two alleles for
a genetic trait. (Section 12.2)

mutagen (MYEWT uh jun): any agent that can cause a
change in DNA; includes high-energy radiation,
chemicals, or high temperatures. (Section 11.3)

mutation: any change or random error in a DNA
sequence. (Section 11.3)

mutualism (MYEW chuh lihz um): a symbiotic rela-
tionship in which both species benefit. (Section 2.1)

mycelium (mi SEE lee um): in fungi, a complex net-
work of branching hyphae; may serve to anchor the
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perennial: anthophyte that lives for several years.
(Section 22.3)

pericycle: in plants, the layer of cells just within the
endodermis that gives rise to lateral roots. (Section
23.2)

peripheral nervous system (puh RIHF rul) (PNS):
division of the central nervous system made up of all
the nerves that carry messages to and from the cen-
tral nervous system. (Section 36.1)

peristalsis (per uh STAHL sus): series of involuntary
smooth muscle contractions along the walls of the
digestive tract that move food from the mouth to the
stomach. (Section 35.1)

permafrost: layer of permanently frozen ground that
lies underneath the topsoil of the tundra. (Section
3.2)

petals: leaflike flower organs, usually brightly colored
structures arranged in a circle around the top of a
flower stem. (Section 24.2)

petiole (PET ee ohl): in plants, the stalk that joins the
leaf blade to the stem. (Section 23.2)

pH: measure of how acidic or basic a solution is; the
scale ranges from 0 to 14; solution with pH of 7 is
neutral; above 7, basic, and below 7, acidic. (Section
6.1)

phagocytes (FAG uh sites): white blood cells that
destroy pathogens by surrounding and engulfing
them; include macrophages, neutrophils, monocytes,
and eosinophils. (Section 39.2)

pharynx (FAH rinx): in planarians, the tubelike, mus-
cular organ that extends from the mouth; aids in
feeding and digestion. (Section 26.3)

phenotype (FEE nuh tipe): outward appearance of an
organism, regardless of its genes. (Section 10.1)

pheromones (FER uh mohnz): chemical signals given
off by animals that signal animals to engage in spe-
cific behaviors. (Section 28.1)

phloem: vascular plant tissue composed of tubular cells
joined end to end; transports sugars from the leaves
to all parts of the plant. (Section 23.1)

phospholipids: lipids with an attached phosphate
group; plasma membranes are composed of phospho-
lipid bilayer with embedded proteins. (Section 7.2)

photic zone: portion of the marine biome that is shal-
low enough for sunlight to penetrate. (Section 3.2)

photolysis (FO tohl ih sis): reaction taking place in
the thylakoid membranes of a chloroplast during
light-dependent reactions where two molecules of
water are split to form oxygen, hydrogen ions, and
electrons. (Section 9.2)

photoperiodism: flowering plant response to differ-
ences in the length of day and night. (Section 24.2)

photosynthesis: process by which autotrophs, such as
algae and plants, trap energy from sunlight with
chlorophyll and use this energy to convert carbon
dioxide and water into simple sugars. (Section 9.2)

phylogeny (fy LOH juh nee): evolutionary history of a
species based on comparative relationships of struc-
tures and comparisons of modern life forms with
fossils. (Section 17.2)

phylum (FI lum): taxonomic grouping of similar
classes. (Section 17.1)

pigments: molecules that absorb specific wavelengths
of sunlight. (Section 9.2)

pistil: female reproduction structure of a flower; bot-
tom portion forms the ovary. (Section 24.2)

pituitary gland (puh TEW uh ter ee): main gland of
the endocrine system that controls many other
endocrine glands. (Section 35.3)

placenta (pluh SENT uh): organ that provides food
and oxygen to and removes waste from young inside
the uterus of placental mammals. (Section 32.2)

placental mammal: mammal that carries its young
inside the uterus until development is almost com-
plete. (Section 32.2)

plankton: small organisms that live in the waters of the
photic zone; includes both autotrophic and het-
erotrophic organisms. (Section 3.2)

plasma: fluid portion of the blood that makes up about
55 percent of the total volume of the blood; contains
fragments of red and white blood cells. (Section 37.2)

plasma membrane: serves as boundary between the
cell and its environment; allows materials such as
water and nutrients to enter and waste products to
leave. (Section 7.2)

plasmid: small ring of DNA found in a bacterial cell
that is used as a biological vector. (Section 13.2)

plasmodium (plaz MOHD ee um): in plasmodial slime
molds, the mass of cytoplasm that contains many
diploid nuclei but no cell walls or membranes.
(Section 19.3)

plastids: group of plant organelles that are used for
storage of starches, lipids, or pigments. (Section 7.3)

plate tectonics (tek TAHN ihks): geological explana-
tion for the movement of continents over Earth’s
thick, liquid interior. (Section 14.1)

platelets: small cell fragments in the blood that help
blood clot after an injury. (Section 37.2)

point mutation: mutation in a DNA sequence; occurs
from a change in a single base pair. (Section 11.3)
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obligate aerobes: bacteria that require oxygen for cel-
lular respiration. (Section 18.2)

obligate anaerobes: bacteria that are killed by oxygen
and can survive only in oxygen-free environments.
(Section 18.2)

open circulatory system: system where blood moves
through vessels into open spaces around the body
organs. (Section 27.1)

opposable thumb: primate characteristic of having 
a thumb that can meet the other fingertips; 
enables animal to grasp and cling to objects. (Section
16.1)

order: taxonomic grouping of similar families. (Section
17.1)

organ system: multiple organs that work together to
perform a specific life function. (Section 8.2)

organ: group of two or more tissues organized to per-
form complex activities within an organism. (Section
8.2)

organelles: membrane-bound structures within
eukaryotic cells. (Section 7.1)

organism: anything that possesses all the characteris-
tics of life; all organisms have an orderly structure,
produce offspring, grow, develop, and adjust to
changes in the environment. (Section 1.1)

organization: orderly structure of cells in an 
organism; a characteristic of all living things.
(Section 1.1)

osmosis (ahs MOH sus): diffusion of water across a
selectively permeable membrane depending on the
concentration of solutes on either side of the mem-
brane. (Section 8.1)

osteoblasts (AHS tee oh blastz): potential bone-
forming cells that secrete collagen in which 
minerals in the bloodstream can be deposited.
(Section 34.2)

osteocytes: newly formed bone cells. (Section 34.2)
ovary: in plants, the bottom portion of the pistil of a

flower that enlarges into one or more ovules each
containing one egg. (Section 24.2)

oviduct: in females, the tube that transports eggs from
the ovary to the uterus. (Section 38.1)

ovulation: in females, the process of an egg rupturing
through the ovary wall and moving into the oviduct.
(Section 38.1)

ovule: in seed plants, the sporophyte structure sur-
rounding the developing female gametophyte; forms
the seed after fertilization. (Section 22.3)

OO ozone layer: layer of the atmosphere that helps to pro-
tect living organisms on Earth’s surface from damag-
ing doses of ultraviolet radiation from the sun.
(Section 5.1)

pancreas: soft, flattened gland that secretes digestive
enzymes and hormones; products help break down
carbohydrates, proteins, and fats. (Section 35.1)

parasitism (PAH ruh suh tihz um): symbiotic rela-
tionship in which one organism benefits at the
expense of the other species. (Section 2.1)

parasympathetic nervous system (PNS): division of
the automatic nervous system that controls many of
the body’s internal functions when the body is at
rest. (Section 36.1)

parathyroid glands: produce parathyroid hormone
(PTH), which is involved the regulation of minerals
in the body. (Section 35.3)

parenchyma (puh RENG kuh muh): most abundant
type of plant cell; spherical cells with thin, cell walls
and a large central vacuole; important for storage
and food production. (Section 23.1)

parthenogenesis (par thuh noh JEN uh sus): type 
of asexual reproduction in which a new indi-
vidual develops from an unfertilized egg. (Section
28.1)

passive transport: movement of particles across cell
membranes by diffusion or osmosis; the cell uses no
energy to move particles across the membrane.
(Section 8.1)

pathogens: disease-producing agents such as bacteria,
protozoans, fungi, viruses, and other parasites.
(Section 39.1)

pedicellariae (ped ih sihl AHR ee ee): pincerlike
appendages on echinoderms used for protection and
cleaning. (Section 29.1)

pedigree: graphic representation of genetic inheri-
tance used by geneticists to map genetic traits.
(Section 12.1)

pedipalps (PED ih palpz): second pair of an arachnids
six pairs of appendages that are often adapted for
handling food and sensing. (Section 28.2)

pepsin: enzyme found in gastric juices; begins the
chemical digestion of proteins in food; most effective
in acidic environments. (Section 35.1)

peptide bond: covalent bond formed between amino
acids (Section 6.3)

PP
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pus: collection of dead macrophages and body fluids
that forms in infected tissues. (Section 39.2)

radial symmetry (RAYD ee uhl): an animal’s body plan
that can be divided along any plane, through a cen-
tral axis, into roughly equal halves; an adaptation
that enables an animal to detect and capture prey
coming toward it from any direction. (Section 25.2)

radicle (RAD ih kul): embryonic root of an anthophyte
embryo; the first part of the young sporophyte to
emerge during germination. (Section 24.3)

radula (RAJ uh luh): in some snails and mollusks, the
rasping, tonguelike organ used to drill, scrape, grate,
or cut food. (Section 27.1)

rays: long tapered arms of some echinoderms that are
covered with short, rounded spines. (Section 29.1)

receptors: binding sites on target tissue cells that bind
with specific hormones. (Section 35.3)

recessive: trait of an organism that can be masked by
the dominant form of a trait. (Section 10.1)

recombinant DNA (ree KAHM buh nunt): DNA
made by recombining fragments of DNA from 
different sources. (Section 13.2)

rectum: last part of the digestive system through
which feces passes before it exits the body through
the anus. (Section 35.1)

red blood cells: round, disk-shaped cells in the blood
that carry oxygen to body cells; make up 44 percent
of the total volume of the blood. (Section 37.2)

red marrow: marrow found in the humerus, femur,
sternum, ribs, vertebrae, and pelvis that produces
red blood cells, white blood cells, and cell fragments
involved in blood clotting. (Section 34.2)

reflex (REE fleks): simple, automatic response in an
animal that involves no conscious control; usually
acts to protect an animal from serious injury.
(Section 33.1); automatic response to a stimulus;
reflex stimulus travels to the spinal column and sent
directly back to the muscle. (Section 36.1)

regeneration: replacement or regrowth of missing
body parts by mitosis. (Section 26.3)

reintroduction programs: programs that release
organisms into an area where their species once lived
in hopes of reestablishing naturally reproducing
populations. (Section 5.2)

reproduction: production of offspring by an organism;
a characteristic of all living things. (Section 1.1)

RR

reproductive isolation: occurs when formerly inter-
breeding organisms can no longer produce fertile
offspring due to an incompatibility of their genetic
material or by differences in mating behavior.
(Section 15.2)

response: an organism’s reaction to a change in its
internal or external environment. (Section 1.1)

restriction enzymes: DNA-cutting enzymes that can
cut both strands of a DNA molecule at a specific
nucleotide sequence. (Section 13.2)

retina: thin layer of tissue found at the back of the eye
made up of light receptors and sensory neurons.
(Section 36.2)

retrovirus (reh tro VY rus): type of viral replication
where a virus uses reverse transcriptase to make DNA
from viral RNA; the retroviral DNA is then inte-
grated into the host cell’s chromosome. (Section 18.1)

reverse transcriptase (trans KRIHP tayz): enzyme
carried in the capsid of a retrovirus that helps pro-
duce viral DNA from viral RNA. (Section 18.1)

rhizoids (RI zoyds): fungal hyphae that penetrate food
and anchor a mycelium; secrete enzymes for extra-
cellular digestion and absorb nutrients. (Section
20.2)

rhizome: thick, underground stem produced by ferns
and other vascular plants; often functions as an
organ for food storage. (Section 22.2)

ribosomal RNA (rRNA): RNA that makes up the
ribosomes; clamps onto mRNA and uses its informa-
tion to assemble amino acids in the correct order.
(Section 11.2)

ribosomes: nonmembrane-bound organelles in the
nucleus where enzymes and other proteins are
assembled. (Section 7.3)

rods: receptor cells in the retina that are adapted for
vision in dim light; also help detect shape and move-
ment. (Section 36.2)

root: plant organ that absorbs water and minerals from
the soil, transports those nutrients to the stem, and
anchors the plant in the ground; may also serve as
food storage organs. (Section 21.1)

root cap: tough, protective layer of parenchyma cells
that covers the tip of a root. (Section 23.2)

safety symbol: symbol that warns you about a danger
that may exist, from chemicals, electricity, heat, or
experimental procedures. (Section 1.2)

SS
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polar molecule: molecule with an unequal distribution
of charge, resulting in the molecule having a positive
end and a negative end. (Section 6.2)

polar nuclei: two of the six nuclei in the center of the
egg sac of a flowering plant that becomes the
triploid (3n) endosperm when joined with a sperm
during double fertilization. (Section 24.3)

pollen grain: in seed plants, structure in which the
male gametophyte develops; consists of sperm cells,
nutrients, and a protective outer covering. (Section
22.3)

pollination: transfer of male pollen grains to the pistil
of a flower. (Section 10.1)

polygenic inheritance: inheritance pattern of a trait
controlled by two or more genes; genes may be on
the same or different chromosomes. (Section 12.2)

polymer: large molecule formed when many smaller
molecules bond together. (Section 6.3)

polyp (PAHL up): in the life cycle of cnidarians, the ses-
sile stage where the body is shaped like an umbrella
with tentacles hanging downward. (Section 26.2)

polyploid: any species with multiple sets of the normal
set of chromosomes; results from errors during
mitosis or meiosis. (Section 15.2)

population: group of organisms of one species that
interbreed and live in the same place at the same
time. (Section 2.1)

posterior: tail end of bilaterally symmetric animals.
(Section 25.2)

prehensile tail (pree HEN sul): long muscular tail
used as a fifth limb for grasping and wrapping
around objects; characteristic of many New World
monkeys. (Section 16.1)

primary succession: colonization of new land that is
exposed by avalanches, volcanoes, or glaciers by pio-
neer organisms. (Section 3.1)

primate: group of mammals including lemurs, mon-
keys, apes, and humans that evolved from a common
ancestor; shared characteristics include a rounded
head, a flattened face, fingernails, flexible shoulder
joints, opposable thumbs or big toes, and a large,
complex brain. (Section 16.1)

proglottid (proh GLAH tihd): detachable section of a
tapeworm that contains muscles, nerves, flame cells,
and reproductive organs. (Section 26.3)

prokaryotes: unicellular organisms, such as bacteria,
composed of prokaryotic cells. Prokaryotic cells lack
internal membrane-bound structures. (Section 7.1)

prophase: first and longest phase of mitosis where chro-
matin coils into visible chromosomes. (Section 8.2)

prostate gland: in human males, single gland that lies
below the bladder and surrounds the top portion of
the urethra; secretes a thin, alkaline fluid that helps
sperm move and survive. (Section 38.1)

protein: large, complex polymer essential to all life com-
posed of carbon, hydrogen, oxygen, nitrogen, and usu-
ally sulfur; provides structure for tissues and organs
and helps carry out cell metabolism. (Section 6.3)

prothallus (proh THAL us): gametophyte structure in
non-seed vascular plants that produces antheridia
and/or archegonia. (Section 22.2)

protist: diverse group of multicullular or unicellular
eukaryotes that lack complex organ systems and live
in moist environments; may be autotrophic or het-
erotrophic. (Section 17.2)

protocell: large, ordered structure, enclosed by a
membrane, that carries out some life activities, such
as growth and division. (Section 14.2)

protonema (proht uh NEE muh): in mosses, a small,
green filament of haploid cells that develops from a
spore; develops into a male or female gametophyte.
(Section 24.1)

protostome (PROHT uh stohm): animal with a mouth
that develops from the opening in the gastrula.
(Section 25.1)

protozoan (proht uh ZOH uhn): unicellular, het-
erotrophic, animal-like protist. (Section 19.1)

provirus: viral DNA that is integrated into a host cell’s
chromosome and replicated each time the host cell
replicates. (Section 18.1)

pseudocoelom (SEWD uh see lohm): fluid-filled body
cavity partly lined with mesoderm; enables organism
to move quickly. (Section 25.2)

pseudopodia (sewd uh POHD ee uh): in protozoans,
cytoplasm-containing extensions of the plasma
membrane; aid in locomotion and feeding. (Section
19.1)

puberty: in humans, the period when secondary sex
characteristics begin to appear; changes are con-
trolled by sex hormones secreted by the endocrine
system. (Section 38.1)

pulse: surge of blood through an artery that can be felt
on the surface of the body. (Section 37.2)

punctuated equilibrium: idea that periods of specia-
tion occur relatively quickly with long periods of
genetic equilibrium in between. (Section 15.2)

pupa (PYEW puh): stage of insect metamorphosis
where tissues and organs are broken down and
replaced by adult tissues; larvae emerges from pupa
as a mature adult. (Section 28.2)
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speciation (spee shee AY shun): process of evolution
of new species that occurs when members of similar
populations no longer interbreed to produce fertile
offspring. (Section 15.2)

species (SPEE sheez): group of organisms that can
interbreed and produce fertile offspring in nature.
(Section 1.1)

sperm: haploid male sex cells produced by meiosis.
(Section 10.2)

spindle: cell structures composed of microtubule
fibers; form between the centrioles during prophase
and shorten during anaphase, pulling apart sister
chromatids. (Section 8.2)

spinnerets: silk-producing glands located at the rear of
a spider. (Section 28.2)

spiracles (SPIHR ih kulz): in arthropods, openings on
the thorax and abdomen through which air enters
and leaves the tracheal tubes. (Section 28.1)

spongy bone: soft bone filled with many holes and
spaces surrounded by a layer of more dense compact
bone. (Section 34.2)

spontaneous generation: mistaken idea that life can
arise from nonliving materials. (Section 14.2)

sporangium (spuh RAN jee uhm): in fungi, a sac or
case of hyphae in which spores are produced.
(Section 20.1) 

spore: type of haploid (n) reproductive cell with a hard
outer coat that forms a new organism without the
fusion of gametes. (Section 19.1)

sporophyte: in algae and plants, the diploid (2n) form
of an organism in alternation of generation that pro-
duces spores. (Section 19.2)

sporozoans: group of parasitic protozoans of the phy-
lum Sporozoa that reproduce by spore production.
(Section 19.1)

stabilizing selection: natural selection that favors
average individuals in a population; results in a
decline in population variation. (Section 15.2)

stamen: male reproductive structure of a flower 
consisting of an anther and a filament. (Section 
24.2)

stem: plant organ that provides structural support for
upright growth and contains tissues for transporting
food, water, and other materials from one part of the
plant to another; may also serve as a food storage
organ. (Section 21.1)

sternum: large breastbone that provides a site for mus-
cle attachment; provides support for the thrust and
power produced by birds as they generate motion
for flight. (Section 31.2)

stimulant: drug that increases the activity of the 
central and sympathetic nervous systems. (Section
36.3)

stimulus: any condition in an environment that
requires an organism to adjust. (Section 1.1)

stolons (STOH lunz): fungal hyphae that grow hori-
zontally along a surface and rapidly produce a
mycelium. (Section 20.2)

stomach: muscular, pouchlike enlargement of the
digestive tract where chemical and physical digestion
take place. (Section 35.1)

stomata (STOH mut uh): openings in the cuticle of a
leaf epidermis that control gas exchange for respira-
tion and photosynthesis. (Section 23.1)

strobilus (STROH bih lus): compact cluster of spore-
bearing leaves produced by some non-seed vascular
plants. (Section 22.2)

succession (suk SESH un): orderly, natural changes,
and species replacements that take place in ecosys-
tem communities over time. (Section 3.1)

sustainable use: philosophy that promotes letting
people use resources in wilderness areas in ways that
will not damage the ecosystem. (Section 5.2)

swim bladder: thin-walled, internal sac found just
below the backbone in bony fishes; helps fishes con-
trol their swimming depth. (Section 30.1)

symbiosis (sihm bee OH sus): permanent, close asso-
ciation between two or more organisms of different
species. (Section 2.1)

symmetry (SIH muh tree): balance of proportions of
an object or organism. (Section 25.2)

sympathetic nervous system: division of the auto-
matic nervous system that controls many of the
body’s internal functions during times of stress.
(Section 36.1)

synapse: tiny space between one neuron’s axon and
another neuron’s dendrites over which a nerve
impulse must pass. (Section 36.1)

T cell: lymphocyte produced in bone marrow and
processed in the thymus that plays a role in immu-
nity; includes helper T cells and killer T cells.
(Section 39.2)

taiga (TI guh): biome just south of the tundra; charac-
terized by a northern coniferous forest composed of
pine, fir, hemlock, and spruce trees and acidic, min-
eral-poor topsoils. (Section 3.2)
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sarcomere (SAR kuh meer): each section of a myofib-
ril in muscle. (Section 34.3)

scales: thin bony plates that come in a variety of
shapes and sizes formed from the skin of many fishes
and reptiles. (Section 30.1)

scavengers: animals that feed on animals that have
already died. (Section 2.2)

scientific methods: series of steps that biologists and
other scientists use to gather information and answer
questions; include observing and hypothesizing,
experimenting, and gathering and interpreting
results. (Section 1.2)

sclerenchyma (skler ENG kuh muh): plant cells 
with thick, rigid cell walls; provide support for 
the plant and are a major component of vascular 
tissue; includes fibers and stone cells. (Section 
23.1)

scolex (SKOH leks): knob-shaped head of a tapeworm.
(Section 26.3)

scrotum: in males, the sac suspended directly behind
the base of the penis that contains the testes.
(Section 38.1)

secondary succession: sequence of community changes
that take place after a community is disrupted by
natural disasters or human actions. (Section 3.1)

seed: adaptive reproductive structure of seed plants
consisting of an embryo, a food supply, and a protec-
tive coat; protects zygote or embryo from drying out
and may also aid in dispersal. (Section 21.1)

selective permeability: feature of the plasma mem-
brane that maintains homeostasis within a cell by
allowing some molecules into the cell while keeping
others out. (Section 7.2)

semen: combination of sperm and fluids from the
seminal vesicles, prostate gland, and bulbourethral
glands. (Section 38.1)

semicircular canals: structures in the inner ear con-
taining fluid and hairs that help the body maintain
balance. (Section 36.2)

seminal vesicles: in males, pair of glands located at
the base of the urinary bladder that secrete a
mucouslike fluid into the vas deferens. (Section 38.1)

sepals: leaflike, usually green structures arranged in a
circle around the top of a flower stem but below the
petals. (Section 24.2)

sessile (SES ul): organism that doesn’t move from place
to place but is permanently attached to a surface.
(Section 25.1)

setae (SEE tee): tiny bristles that help segmented
worms move by anchoring their bodies in the soil so

each segment can move the animal along. (Section
27.2)

sex chromosomes: in humans, the 23rd pair of chro-
mosomes; determine the sex of an individual and
carry sex-linked characteristics. (Section 12.2)

sex-linked traits: traits controlled by genes located on
sex chromosomes. (Section 12.2)

sexual reproduction: pattern of reproduction that
involves the production and subsequent fusion of
haploid sex cells. (Section 10.2)

short-day plants: plants that are induced to flower by
exposure to long nights. (Section 24.2)

sieve tube members: tubular cells in phloem that
conduct sugars and other organic compounds.
(Section 23.1)

simple eye: visual structure in arthropods that uses
one lens to detect light and focus. (Section 28.1)

sink: any part of a plant that stores sugars produced
during photosynthesis. (Section 23.2)

sister chromatids: identical halves of a duplicated par-
ent chromosome formed during the prophase stage
of mitosis; the halves are held together by a cen-
tromere. (Section 8.2)

skeletal muscle: a type of voluntary muscle that is
attached to and moves the bones of the skeleton.
(Section 34.3)

sliding filament theory: theory that actin filaments
slide toward each other during muscle contraction
while the myosin filaments are still. (Section 34.3)

small intestine: muscular tube about 6 m long where
digestion is completed; connects the stomach and
the large intestine. (Section 35.1) 

smooth muscle: type of involuntary muscle found 
in the walls of internal organs and blood vessels;
most common function is to squeeze, exerting 
pressure inside the tube or organ it surrounds.
(Section 34.3)

solution: mixture in which one or more substances
(solutes) are distributed evenly in another substance
(solvent). (Section 6.1)

somatic nervous system: portion of the nervous sys-
tem composed of cranial nerves, spinal nerves, and
all of their branches; voluntary pathway that relays
information mainly between the skin, the CNS, and
skeletal muscles. (Section 36.1)

sorus: clusters of sporangia usually found on the sur-
face of fern fronds. (Section 22.2)

spawning: method of reproduction in fishes and some
other animals where a large number of eggs are fer-
tilized outside of the body. (Section 30.1)
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contains more species of organisms than any other
place on Earth. (Section 3.2)

tropism: growth response of a plant to an external
stimulus that comes from a particular direction;
examples include phototropism and gravitropism.
(Section 23.3)

tube feet: in echinoderms, hollow, thin-walled tubes
that end in a suction cup; part of the water vascular
system, they also aid in locomotion, gas exchange,
and excretion. (Section 29.1)

tundra (TUN druh): biome that surrounds the north
and south poles; treeless land with long summer days
and short periods of winter sunlight, beneath the
topsoil is a layer of permafrost. (Section 3.2)

umbilical cord: ropelike structure that attaches the
embryo to the wall of the uterus; supplies a develop-
ing embryo with oxygen and nutrients and removes
waste products. (Section 38.2)

ureter: tube that transports urine from each kidney to
the urinary bladder. (Section 37.3)

urethra (yoo REE thruh): tube through which urine is
passed from the urinary bladder to the outside of the
body. (Section 37.3)

urinary bladder: smooth muscle bag that stores urine
until it is expelled from the body. (Section 37.3)

urine: liquid composed of wastes that is filtered from
the blood by the kidneys, stored in the urinary blad-
der, and eliminated through the urethra. (Section
37.3)

uterus (YEWT uh rus): in females, the hollow, muscu-
lar organ in which the offspring of placental mam-
mals develop. (Section 32.2)

vaccine: substance consisting of weakened, dead, or
incomplete portions of pathogens or antigens that
produce an immune response when injected into the
body. (Section 39.2)

vacuole: membrane-bound fluid-filled space in the
cytoplasm of plant cells used for the temporary stor-
age of materials. (Section 7.3)

vas deferens (vas • DEF uh runz): in males, duct that
transports sperm from the epididymis towards the
ejaculatory ducts of the urethra. (Section 38.1)
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vascular cambium: lateral meristem that produces
new xylem and phloem cells in the stem and roots.
(Section 23.1)

vascular plants: plants that have vascular tissues for
the transport of water, food, and other materials
throughout the plant; enables taller growth and sur-
vival on land. (Section 21.1)

vascular tissues (VAS kyuh lur): tissues found in vas-
cular plants composed of tubelike, elongated cells
through which water, food, and other materials are
transported throughout the plant; include xylem and
phloem. (Section 21.1)

vector: means by which DNA from another species
can be carried into the host cell; may be biological or
mechanical. (Section 13.2)

vegetative reproduction: type of asexual reproduction
in plants where a new plant is produced from exist-
ing vegetative structures. (Section 24.1)

veins: large blood vessels that carry blood from the tis-
sues back toward the heart. (Section 37.2)

venae cavae (vee nee • KAY vee): two large veins that
fill the right atrium of the mammalian heart with
oxygen-poor blood from the head and body. (Section
37.2)

ventral (VEN trul): belly surface of bilaterally symmet-
ric animals. (Section 25.2)

ventricles: two lower chambers of the mammalian
heart; receive blood from the atria and send it to the
lungs and arteries. (Section 37.2)

vertebrate (VURT uh brayt): an animal with a back-
bone. (Section 25.2) 

vessel elements: hollow, tubular cells in the xylem of
anthophytes; conduct water and minerals from the
roots to the stem; have open ends through which
water passes freely from cell to cell. (Section 23.1)

vestigial structure (veh STIHJ ee ul): body structure
that has no function in a present-day organism but
was probably useful to an ancestor; provides evi-
dence of evolution. (Section 15.1)

villus: single projection on the lining of the small
intestine that functions in the absorption of digested
food; they increase the surface area of the small intes-
tine and increase the absorption rate. (Section 35.1)

viruses: disease-causing, nonliving particles composed
of an inner core of nucleic acids surrounded by a
capsid; replicate inside living cells called host cells.
(Section 18.1)

vitamins: organic nutrients required in small amounts
to maintain growth and metabolism; are either fat-
soluble or fat-insoluble vitamins. (Section 35.2)
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target tissues: tissues with target cells that have recep-
tors on their plasma membranes or in their nuclei
for specific endocrine hormones. (Section 35.3)

taste buds: sensory receptors located on the tongue
that result in taste perception. (Section 36.2)

taxonomy (tak SAHN uh mee): branch of biology that
groups and names organisms based on studies of
their shared characteristics; biologists who study tax-
onomy are called taxonomists. (Section 17.1)

technology (tek NAHL uh jee): application of scien-
tific research to society’s needs and problems.
(Section 1.3)

telophase: final phase of mitosis during which new
cells prepare for their own independent existence.
(Section 8.2)

temperate forests: biome composed of forests of
broad-leaved hardwood trees that lose their foliage
annually; receives 70–150 cm of precipitation annu-
ally. (Section 3.2)

tendons: thick bands of connective tissue that attach
muscles to bones. (Section 34.2)

territory: physical space an animal defends against
other members of its species; may contain an ani-
mal’s breeding area, feeding area, potential mates, or
all three. (Section 33.1)

test cross: mating of an individual of unknown geno-
types with an individual of known genotype; can
help determine the unknown genotype of the parent.
(Section 13.1)

thallus: body structure produced by some plants and
some other organisms that lacks roots, stems, and
leaves. (Section 19.2)

theory: explanation of natural phenomenon supported
by a large body of scientific evidence obtained from
many different investigations and observations.
(Section 1.2)

therapsids (ther AP sidz): reptilian ancestors of mam-
mals that had features of both reptiles and mammals.
(Section 32.2)

threatened species: species that have rapidly decreas-
ing numbers of individuals. (Section 5.1)

thyroid gland: gland located in the neck; regulates
metabolism, growth, and development. (Section 35.3)

tissue: groups of cells that work together to perform a
specific function. (Section 8.2)

tissue fluid: fluid that bathes the cells of the 
body; formed when water and dissolved substances
diffuse from the blood into the spaces between 
the cells that make up the surrounding tissues.
(Section 39.2)

tolerance: as the body becomes less responsive to drug
and an individual needs larger or more frequent
doses of the drug to achieve the same effect. (Section
36.3)

toxin: poison produced by a bacterium. (Section 18.2)
trachea (TRAY kee uh): tubelike passageway for air

flow that connects with two bronchi tubes that lead
into the lungs. (Section 37.1)

tracheal tube (TRAY kee ul): hollow passages in some
arthropods that transport air throughout the body.
(Section 28.1)

tracheids: tubular, water-conducting sclerenchyma
cells in the xylem of conifers and ferns; have tapered
ends and are dead at maturity. (Section 23.1)

trait: characteristic that is inherited; can be either
dominant or recessive. (Section 10.1)

transcription (trans KRIHP shun): process in the cell
nucleus where enzymes make an RNA copy of a
DNA strand. (Section 11.2)

transfer RNA (tRNA): RNA that transports amino
acids to the ribosomes to be assembled into proteins.
(Section 11.2)

transgenic organisms: organisms that contain func-
tional recombinant DNA from a different organism.
(Section 13.2)

translation: process of converting information in
mRNA into a sequence of amino acids in a protein.
(Section 11.2)

translocation (trans loh KAY shun): movement of
sugars from photosynthesis from the leaves through
the phloem of a plant. (Section 23.2)

transpiration: in plants, the loss of water through leaf
stomata by evaporation. (Section 23.2)

transport proteins: proteins that span the plasma
membrane creating a selectively permeable mem-
brane that regulates which molecules enter and leave
a cell. (Section 7.2)

trial-and-error: type of learning in which an animal
receives a reward for making a particular response.
(Section 33.2)

trichomes: hairlike projections that extend from a plant’s
epidermis; help reduce water evaporation and may
provide protection from herbivores. (Section 23.1)

trophic level (TROHF ihk): organism in a food chain
that represents a feeding step in the passage of
energy and materials through an ecosystem. (Section
2.2)

tropical rain forests: biome near the equator with
warm temperatures, wet weather, and lush plant
growth; receives at least 200 cm of rain annually;
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vocal cords: sound-producing bands of tissue in the
throat that produce sound as air passes over them.
(Section 30.2)

voluntary muscle: muscle that contracts under con-
scious control. (Section 34.3)

water vascular system: in echinoderms, the hydraulic
system that operates under water pressure; aids 
in locomotion, gas exchange, and excretion. (Section
29.1)

white blood cells: large, nucleated blood cells that
play a major role in protecting the body from for-
eign substances and microscopic organisms; make up
only one percent of the total volume of the blood.
(Section 37.2)

withdrawal: psychological response or physiological
illness that occurs when a person stops taking a drug.
(Section 36.3)
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xylem: vascular plant tissue composed of tubular cells
that transport water and minerals from the roots to
the rest of the plant; water conducting cells include
tracheids and vessel elements. (Section 23.1)

yellow marrow: marrow composed of stored fats
found in many bones. (Section 34.2)

zygospores (ZI guh sporz): thick-walled spores of
zygomycetes that can withstand unfavorable condi-
tions. (Section 20.2)

zygote (ZI goht): diploid cell formed when a sperm
fertilizes an egg. (Section 10.2)
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Abiotic factor, lab 38, 39, illus. 39,
lab 39, 121–122, illus. 122,
136–137, illus. 136

ABO blood type, 330, illus. 331,
1009–1010, illus. 1010

Acid precipitation, 122, illus. 122
Acid reaction, 154, illus. 154–155,

lab 155
Acoelomate animal, 702, illus. 703,

808
Acquired immunity, 1067–1071,

illus. 1068
Acrasiomycota, 535, illus. 535
Actin, 937
Active immunity, 1071–1072, lab

1072
Active transport, 205–206, illus.

205, illus. 227, 253, illus. 253
Adaptation: as characteristic of life,

9–10, illus. 10; physiological, 407,
illus. 407; structural, 405–406,
illus. 404 405, lab 406, lab 407

Adaptive radiation, 420, illus. 420,
483

Addiction, 991
Adenine (A), 288, illus. 288, 370
Adolescence, 1047
ADP (adenosine diphosphate),

228–229, illus. 229
Adrenal gland, 960, 963–964,

1084, illus. 1084
Adrenaline, 964
Aerobic reaction, 237
Aerobic respiration. See Cellular

respiration
Afterbirth, 1045
Age structure, 106, illus. 107
Aggressive behavior, 894–895,

illus. 894
Aging, 1047, illus. 1047; of skeletal

system, 934; of skin, 928, illus. 928
Agnathan fishes, 817, 819, illus.

819, 823, illus. 823
Agriculture, 355, illus. 580–581
AIDS (Acquired Immune

Deficiency Syndrome), 1058,
1059, 1072–1073. See also HIV

Air bladder, 530
Air pollution, 122, illus. 122

Alcohol, 993, illus. 993
Alcoholic fermentation, illus. 241,

242, illus. 242, lab 242
Aldosterone, 963
Algae, 519, illus. 520, 526–532, lab

527, illus. 569. See also Specific types
Algal bloom, 122–123, illus. 123
Allantois, 844, illus. 844, 1038
Allele, 262, 263, 269
Allelic frequency, 413, illus. 413,

lab 422–423
Alligator, 846–847, 913
Alternation of generations: green

algae, 532, illus. 532; plants, 578–579,
illus. 578, lab 579, 597–598, 601–602,
653–654, illus. 653, 684–685

Alveoli, 1004, illus. 1004, 1006,
1085, illus. 1085

Amino acid: mRNA translation,
299–300, lab 299, illus. 300–301,
371, illus. 371; structure, 165, illus.
165, 251, illus. 251

Amino acid hormone, 962–963,
illus. 963

Amnion, 844, illus. 844, 1038
Amniotic egg: bird, 852, lab

860–861, 915; reptile, 842–843,
844, illus. 844, 913, illus. 913

Amniotic fluid, 1038
Amphetamine, 990, 992
Amphibian, 827–833, 911, illus.

911; characteristics, 827, illus. 828,
829–830, illus. 829, lab 830, 832,
illus. 832, lab 834–835; diversity,
830–831, illus. 831; phylogeny,
831–833, illus. 833

Ampulla, 788
Amylase, 948
Anabolic steroid, 962, illus. 963
Anaerobic reaction, 237
Analogous structure, 409, illus. 409
Anaphase, illus. 213, 214–215, 253
Anaphase I, illus. 273, 274
Anaphase II, illus. 273, 275
Angiosperm. See Anthophyta
Animal keeper, 382
Animal trainer, 873
Animals, A3–A4, 473, illus. 473,

485, 693–705; behavior, 889–901,
lab 904–905; body plan, 702–703,
illus. 703, lab 703; characteristics,

693–695, illus. 693, illus. 694, illus.
695, lab 695; communication,
902–903, illus. 902, lab 902; devel-
opment, 696–699, lab 696, illus.
697, illus. 698, illus. 699, lab
706–707; phylogeny, 705; pollina-
tion and seed dispersal by, 670–671,
illus. 670, 674, illus. 674; protection
and structure, 704–705, illus. 704,
illus. 705; symmetry, 700–702, illus.
700, illus. 701, lab 702; transgenic,
355. See also Specific types

Annelid. See Segmented worm
Annual plant, 615, illus. 616
Antennae, 764–765, illus. 772
Anterior surface, 702
Anther, 662, illus. 665
Antheridium, 598
Anthocerophyta (hornworts), 585,

illus. 585, 599–600, illus. 600, 684
Anthophyta (flowering plants):

characteristics, illus. 587, 589, lab
590–591, 614–616, illus. 614; divi-
sions and classes, A2, 614–615,
illus. 615, illus. 664; fertilization,
671–672, illus. 671, illus. 688;
flower structure, 661–663, illus.
662, lab 663, 687, illus. 687; fruit
formation, illus. 672, 673, illus.
673, 688; gametophyte develop-
ment, 667, illus. 669, 669, 688;
germination, 674–677, illus. 675,
illus. 676, lab 677; life cycle, 667,
illus. 668, 669–672; life spans,
615–616, illus. 616; pollination,
669–671, illus. 670; seed dispersal,
674; seed formation, 662, 672;
vegetative reproduction, 677

Anthozoan, 723–724
Anthropoid, 431, illus. 431,

432–435, 484
Antibiotic, 407, illus. 407, 510, lab

510–511, 514, 1061–1062
Antibody: acquired immune

response to, 1067, 1088; blood
type and, 1009–1010, illus. 1010

Antibody immunity, 1069–1071,
illus. 1069

Anticodon, illus. 299, 300, illus. 300
Antidiuretic hormone (ADH),

961–962
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