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Aardvark--An i mmature aardvark standing in the grass. Reproduced by pernission--
Phot o Researchers, Inc. Abacus--An exanple of addition on a suan pan. The heaven
beads have five tines the value of the earth beads bel ow them Gale G oup
Abacus-- A Chi nese abacus called a suan pan (reckoning board). Gale G oup
Abscess- - An anpebi ¢ abscess caused by Entaneoba histolytica. Reproduced by

per m ssi on- - Phot ot ake. Accel erators--The End Station A experimental hall at the
Stanford Linear Accelerator Center (SLAC) in California contains three giant
particle spectrometers which detect particles of various energies and angl es of
scatter. Reproduced by perm ssion--Photo Researchers, Inc. Accelerators--This
particl e-beam fusion accel erator can direct 36 beans of charged atomi c particles
at a single target simultaneously. Reproduced by permni ssion--Photo Researchers,
Inc. Acid rain--Acid rain danage done to a piece of architecture in Chicago,
I11inois. Reproduced by perm ssion--JLM Visuals. Acid rain--Trees killed by acid
rain in the Great Snoky Mountains. Reproduced by pernission--JLM Visuals. Acne--
Acne vulgaris. affecting a wonman's face. Acne is the general nane given to a
skin disorder in which the sebaceous gl ands becone inflaned. Reproduced by

per m ssi on-- Phot o Researchers, Inc. Acoustics--Figures 1 through 5. Gale G oup
Acupunct ur e-- A worman under goi ng acupuncture. Reproduced by perm ssion--
Phot ot ake. Acupuncture--Acupuncture sites and meridians on the face and neck.
Gal e Group. Addiction--Crack users. Crack, a formof cocaine, is one of the nost
addi ctive drugs. Reproduced by permi ssion--The Stock Market. Adenosine

di phosphate--ADP is fornmed during cellular respiration wth energy rel eased by
t he breakdown of glucose nolecul es. Gal e Group. Aerobic--A scanning el ectron

m crograph (SEM of the aerobic soil bacterium Pseudononas fl uorescens. The
bacteriumuses its long, whip-like flagellae to propel itself through the water

| ayer that surrounds soil particles. Reproduced by perm ssion--Photo
Researchers, Inc. Aerodynam cs--Wnd tunnel testing of an aircraft nodel.
Reproduced by pernmni ssion--Photo Researchers, Inc. Africa--Munt Kilinmanjaro in
Tanzania is the highest point in Africa at 19,340 ft (5,895 m. Reproduced by
perm ssion--JLM Visuals. Africa--Africa. Gale Group. Agricultural nachines--A
conbi ne harvesting wheat in Cklahoma. Reproduced by pernmni ssion--JLM Vi sual s.

Agr ochemi cal s- - Agrocheni cal spraying in a M chigan orchard. Reproduced by

per i ssi on- - Phot ot ake. Agronomy--An irrigated area along a river near Yazd,

Iran. Note the unirrigated desert in the background. Reproduced by perm ssion--
JLM Visuals. AIDS--Mature H V-1 viruses (above) and the | ynphocyte from which
they energed (below). Two inmature viruses can be seen buddi ng on the surface of
the | ynphocyte (right of center). Reproduced by perm ssion--Photo Researchers,
Inc. Air pollution--Snpbg over Mexico City, Mexico. Reproduced by pernission--The
Stock Market. Aircraft--The B-2 Steal th Bonber. Photo Researchers, Inc.



Aircraft--The first supersonic transport to fly, the Soviet Union's Tupol ev-144.
NASA. Airship--A 1929 photo of the Graf Zeppelin. airship, which used lighter-

t han-air hydrogen gas. The Library of Congress. Airship--The internal structure
of an airship. Gale Group. Al batrosses--Two waved al batrosses. Reproduced by
perm ssion--JLM Visuals. Albinism-A man with al binismstands with his normally
pi gmented father. Reproduced by pernmi ssion--Photo Researchers, Inc. Alcohol--
Figure 1. Gale Group. Algae--The life cycle of Chlorococcum a green alga. Gale
Group. Allergy--The allergic response. Gale Goup. Alluvial systens--This delta
fornmed downstream of a break in a natural |evee. Note the nmarsh growth that
devel oped al ong the banks of the distributaries. Reproduced by perm ssion--Photo
Researchers, Inc. Alternative energy sources--Wnd generators in Witewater
California. Reproduced by perm ssion--JLM Visuals. Al zheiner's di sease--Di seased
tissue fromthe brain of an Al zheinmer's patient showi ng senile plaques within
thebrain's gray matter. Reproduced by perni ssion--Photo Researchers, Inc.
Amaranth fam |ly--Love-Ilies-bleeding, a nmenber of the Amaranth fanily. Reproduced
by perni ssion--Photo Researchers, Inc. Amaranth fam|y--Tunbl eweed pl ants
growing in dry soil. Photo Researchers, Inc. Amaryllis famly (Amarylli daceae)--
A Joshua tree (Yucca brevifolia). Reproduced by permi ssion--Photo Researchers,
Inc. Amaryllis famly (Amaryllidaceae)--On the left a flowering century plant
(Agave shawii), and on the right a cirio (ldria columaris), Baja California,
Mexi co. Sonme plant taxonomi sts include agaves in the Amaryllis famly, while
others place it inits own famly, the Agavaceae. Reproduced by pernission--
Phot o Researchers, Inc. Amino acid--Figure 1. Gale G oup. Amphi bians--The life
cycle of a frog. Gale G oup. Anplifier--The power anplifier for the Antares
fusion | aser. Reproduced by perm ssion--Phototake. Anesthesia--A 19th century
physi ci an adm nistering chloroformprior to surgery (probably an anputation).

Et her was one of the earliest anesthetics to be used, but was difficult to
adm ni ster, as it made the patient choke. For a tinme it was replaced by

chl orof orm but made a coneback when chl orof orm proved even nore dangerous.
Reproduced by perni ssion--Photo Researchers, Inc. Aneurism-Three aneurisns can
be seen in this section of cerebral artery renoved froma hunan brain.
Reproduced by permi ssi on--Phot ot ake. Anol es--A brown anole (Anolis sagrei.) on
Estero Island, Florida. Anoles are the largest group of reptiles in the Wstern
Hem sphere. Reproduced by permission--Field Mark Publications. Antarctica--
Antarctica. Gale G oup. Antarctica--A glacier systemin Antarctica. Reproduced
by permi ssion--JLM Visuals. Anteaters--A giant anteater (Mrnmecophaga
tridactyla). Reproduced by permi ssion--Field Mark Publications. Antenna--Antenna
for a Doppler weather radar site. Doppler radar can be used to detect w nd shear
and m croburst weather conditions. Reproduced by permn ssion--The Stock Market.
Anti body and antigen--Di agrans of the other classes of antibody nolecules. Gle
Group. Antibody and antigen--An 1gG nolecule (left) is shown schematically
(right). Gale Group. Aphids--A scanning electron m crograph (SEM of a green
peach aphid (Myzus persicae) on the leaf of a Marvel of Peru (Mrabilis jalapa).
This aphid winters on peach trees and mgrates to other plants for the sumer.
It is an econonmic pest when it infests crops such as potatoes. The aphid is also
a carrier of plant viruses, which are transnmtted when it inserts its stylet
into the veins of a leaf in search of sugar-carrying cells. The tubes on the
aphi d's back are siphons for sending pheronone signals. Reproduced by

per m ssi on--Phot o Researchers, Inc. Apraxia--The area of the brain associated
with apraxia. Gale G oup. Aqueduct--The Pont du Gard, a Ronan aqueduct in N nes,
France, dates fromthe first century a.d. Reproduced by perm ssion--Photo
Researchers, Inc. Arachnids--A Cosnetid harvestnan. Reproduced by pernmni ssion--
JLM Vi sual s. Archaeol ogy- - Archaeol ogi cal excavation, El don Puebl o, Coconino

Nati onal Forest , Arizona. Reproduced by perm ssion--The Stock Market.
Armadi | | os--A ni ne-banded arnadi || o (Dasypus noventi nctus) in the Aransas
National WIdlife Refuge, Texas. Reproduced by perm ssion--Field Mrk
Publ i cations. Arrow wornms--The anatony of an arrow worm Gale G oup



Arteriosclerosis--The progression of arteriosclerosis. Gale Goup. Arthritis--A
cl ose-up of a hand deformed by rheumatoid arthritis; the knuckles are swollen
and reddened and the fingers curve away fromthe thunb. The ends of the nmiddle
fingers are swollen with cartilage accretion (called Heberden's nodes) that are
an indication of osteoarthritis. Reproduced by perm ssion--Photo Researchers,
Inc. Arthritis--The progression of osteoarthritis. Gale Goup. Artificial

fi bers--A scanning el ectron mcrograph (SEM of fibers of a dacron polyester
material used in sleeping bags. Reproduced by perm ssion--Photo Researchers,
Inc. Artificial heart and heart valve--Surgical inplantation of a Jarvik
artificial heart. Reproduced by perm ssion--Photo Researchers, Inc. Arumfamly
(Araceae)--A Jack-in-the-pulpit near St. Mary's, Ontario. Photo Researchers,

Inc. Arumfanmily (Araceae)--A field mouse in skunk cabbage. Reproduced by

per m ssi on-- Phot o Researchers, Inc. Asexual reproduction--A colored transm ssion
el ectron mcrograph (TEM of the Sal nonel | a typhi nuri um bacterium reproduci ng by
binary fission. Photo Researchers, Inc. Asexual reproduction--Phases of mitosis.
Gale Group. Asia--Asia. Gale Group. Assenbly line--The assenbly of robots at
Renault in France. Reproduced by perm ssion--Phot ot ake. Asthnma--A conparison of
nor mal bronchi ol es and those of an asthma sufferer. Gale G oup. Astrobl enes--An
astroblene in Arizona. Reproduced by perm ssion--JLM Visuals. Astrol abe--
Galileo' s astrol abe. Reproduced by pernission--Photo Researchers, Inc.

At nospheric optical phenonmena--An aurora borealis display. Reproduced by
per m ssi on-- Phot o Researchers, Inc. Atnospheric optical phenonmena--Sun dogs at
sunset on the frozen sea at Cape Churchill, Hudson Bay. Reproduced by

per m ssi on--Phot o Researchers, Inc. Atnospheric tenperature--The tenperature
plot (Figure 3) for June through August (Southern heni sphere winter, Northern
sunmer) shows that the equatorial tenperature does not change much with the
seasons. The niddle and high latitudes have experienced nmuch nmore change, as the
tenperature contours have shifted northward. The tropopause over the equator is
still extremely cold, surpassed only by the stratosphere over the Antarctic.
Gal e Group. Atnospheric tenperature--Figure 1. Gale Group. Atom c cl ocks--
Repairs conpleted to an atom c clock. This clock is timed to the resonance
frequency of cesium Reproduced by perm ssion--Photo Researchers, INC. Atonic
spectroscopy--Atom c spectroscopy. Gale Group. Atomic theory--The evol ution of
atom c theory. Gale Group. Atom c theory--Hydrogen i sotopes. Gale G oup. Auks--
Razor-billed auks (Al ca torda). Photo Researchers, Inc. Australia--Australia.
Gal e Group. Australia--Ayers rock, central Australia, 1,143 ft (349 m high.
Reproduced by permi ssion--JLM Vi suals. Autonobile--Henry Ford and his first

aut onobil e. (c) Bettmann/ CORBI S. Aye- Ayes--A young aye-aye (Daubentonia
madagascari ensis). Photo Researchers, Inc. Baboons--A savanna baboon (Papio
cynocephal us) in South Luangwa National Park, Zanbia. Reproduced by perm ssion--
Phot o Researchers, Inc. Bacteria--The anatony of a typical bacterium Gle
Group. Bacteriophage--Col ored transm ssion el ectron mnicrograph of a T4

bact eri ophage virus. Photo Researchers, |Inc. Badgers--A badger at its den hole.
Phot o Researchers, Inc. Banana--Young green bananas growing in clusters. Photo
Researchers, Inc. Bandi coots--Stuffed specinmen of a pig-footed bandi coot. Photo
Researchers, Inc. Bar code--The parts of the Universal Product Code (UPC). Photo
by Kelly A Quin. Baroneter--An aneroid baroneter. Reproduced by perm ssion--The
Stock Market. Barracuda--A barracuda in its reef habitat. The creature can nove
with great speed to slash an intended victimto ribbons with its teeth. Photo
Researchers, Inc. Barrier islands--A barrier island in the Cape Hatteras
Nat i onal Seashore Park, off the coast of North Carolina. Reproduced by

per m ssi on--JLM Vi sual s. Bass--Two striped bass on the ocean floor. Photo
Researchers, Inc. Bats--The endangered bunbl ebee bat (Craseonycteris

t hongl ongyai ). Unknown source. Bats--Looking up at fruit bats in Tasavo Nati onal
Par k, Kenya. Reproduced by perni ssion--The Stock Market. Battery--A collection
of batteries seen fromabove, with the top of the center battery cut away to
show the interior. This type of battery, a dry version of the Leclanche cell, is



called a carbon-zinc primary cell. A carbon rod sits upright in the center and
acts as a cathode (negative electrode). The outer vessel is made of zinc, which
allows it to serve as both a container and as an anode (positive electrode). The
el ectrodes are in contact with a noist electrolytic paste (the grey nmateri al
that fills the battery) consisting of amoni um and zi nc chlorides, nmanganese

di oxi de and carbon particles. Reproduced by perni ssion--Photo Researchers, Inc.
Bears--A pol ar bear. Reproduced by permni ssion--The Stock Market. Beavers--An
Ameri can beaver (Castor canadensis) dragging a willow branch over his damin
Denal i National Park, Al aska. Reproduced by perm ssion--The Stock Market. Bee-
eaters--A conmon green bee-eater with its catch. Photo Researchers, Inc. Beech
fam |y (Fagaceae)--Sweet chestnuts. The thorny husks split to rel ease the nuts.
Phot o Researchers, Inc. Beech fanily (Fagaceae)--A beech forest. Photo
Researchers, Inc. Begonia--Inperfect begonia flowers (Begonia tuberosa).
Reproduced by perni ssion--Phot ot ake. Behavi or--Anong brown bears the hi ghest
ranking aninmals are the large adult nales. These bears are fighting to establish
dom nance. Overt fighting is usually brief, and serious wounds are not usually
inflicted. Reproduced by perm ssion--The Stock Market. Binary star--An x-ray

i mage of the x-ray binary star systemLMC X-1 in the Large Mgellanic C oud
(LMO). LMC X-1 is seen as the two bright objects at center |eft and center
right. The Tarantula Nebula is at the top of the cloud at left. The picture was
taken by the ROSAT x-ray astronony satellite. ROSAT discovered 15 new x-ray
sources in the LMC, which is 163,000 light years fromour galactic center and
33,000 Iight years in dianeter. ROSAT was |aunched on June 1, 1990, and is a

col | aborati on between Gernany, UK, and USA. Reproduced by perm ssion--Photo
Researchers, Inc. Biolumnescence--Fireflies have a biolum nescent organ in
their abdonen that they use to attract mates. Enzynes within the organ react

wi th oxygen to produce light. The insect controls the flashes by regulating the
fl ow of oxygen. Reproduced by perm ssion--The Stock Market. Bione--Bionmes al ong
87 degrees west |ongitude and al ong 0 degrees |ongitude. Gale G oup.

Bi ot echnol ogy--An aninal cell being mcroinjected with foreign genetic naterial.
Reproduced by perni ssion--Photo Researchers, Inc. Birch fanily (Betul aceae)--A
birch tree (Betul a pendul a). Reproduced by perm ssion--Photo Researchers, Inc.
Bi rds of paradise--An Enperor of Germany's bird of paradise in Baiyer River
Sanctuary, New Gui nea. Reproduced by perm ssion--Photo Researchers, Inc. Birth--
A Hol stein calf being born. Unlike a newborn human child it will wal k al nost

i medi atel y. Reproduced by perm ssion--The Stock Market. Birth--Stage 1:
Dilation of the cervix. Gale Group. Birth--Stage 2: Expulsion of the fetus. Gale
Group. Birth--Stage 3: Expul sion of the placenta. Gale Group. Birth--A human
baby bei ng born. Reproduced by perm ssion--Photo Researchers, Inc. Bison--Bison
(Bi son bison) in Golden Gate Park, California. Reproduced by permssion--Field
Mark Publications. Bitterns--An Anerican bittern in Florida. Reproduced by

per m ssion--JLM Vi sual s. Bivalves--The life cycle of a typical freshwater clam
For species that don't have the parasitic larval stage, the fertilized eggs
develop into young clans within the gills of the nother. Gale G oup. Bl ackbirds-
-A mal e brown-headed cowbird in Kirtland's warbler breeding territory near M o,
M chi gan. Reproduced by perm ssion--Field Mark Publications. Bl ood--Red bl ood
cells alongside the wall of the blood vessel. Reproduced by pernmni ssion--

Phot ot ake. Bl ood--Figure 1. The clotting process. Gale G oup. Blue revolution
(aquacul ture)--Fish farm ng. Reproduced by perm ssion--JLM Visuals. Bluebirds--A
mal e nountain bluebird flying to its nest. Reproduced by permn ssion--Photo
Researchers, Inc. Boas--An anaconda in Venezuel a, sw nming. Reproduced by

per m ssi on--The Stock Market. Boobies and gannets--Bl ue-footed boobies in the
Gal apagos |slands . Reproduced by permi ssion--Phot ot ake. Bool ean al gebra--Figure
3. Gale Group. Bool ean algebra--Figure 1. Gale Group. Bool ean al gebra--Figure 4.
Gal e Group. Bool ean al gebra--Figure 2. Gale Goup. Bowerbirds--A fenale satin
bowerbird (Ptilonorhynchus viol aceus) visiting a bower. Reproduced by

per i ssi on-- Phot o Researchers, Inc. Boxfish--A nmale Pacific boxfish (Gstracion



nel eagris) near Cocos island, Costa Rica. Reproduced by perm ssion--Photo
Researchers, Inc. Brachi opods--The anatony of an articul ate brachi opod. Gale
Group. Brain--A conmparison of the brains of an earthworm an insect, a bird, and
a human. Gale Group. Brew ng--A brewneister and fell ow worker inspect the
current brew of a local beer in a brewery in the Dom nican Republic. Reproduced
by permi ssion--The Stock Market. Bridges--Dane Point bridge in Jacksonville,
Florida, is a cable-stayed bridge. The deck is supported by cables which
transmit the load to the towers. Reproduced by perm ssion--Phototake. Bridges--A
bowstring arch bridge in Arizona. The deck is supported fromthe arch by
hangers. The load is transnitted to the abutnents by the outward thrust of the
arch. Reproduced by perm ssion--JLM Visuals. Broneliad fam |y (Broneliaceae)--
Si ngl e swanp cypress covered with spanish noss. Photo Researchers, Inc.
Broneliad family (Broneliaceae)--A broneliad growing on the bole of a cypress
tree in Everglades National Park, Florida. Reproduced by perm ssion--Photo
Researchers, Inc. Bubonic plague--The Pl ague of 1665. Photo Researchers, Inc.
Buckmi nsterful | erene--A superconputer simulation of the atomc structure of a
nmol ecul e of Buckmi nsterful |l erene. Carbon nol ecul es appear as snall spheres;
doubl e bonds between them are darker than single bonds. Reproduced by

per m ssi on-- Phot o Researchers, Inc. Buckwheat--Buckwheat (Fagopyrum escul entum
flowering. Reproduced by perni ssion--Photo Researchers, Inc. Buds and buddi ng--A
hydra, buddi ng. Reproduced by perm ssion--Photo Researchers, |nc. Buoyancy,
principle of--The nol ecul ar structure of water begins to expand once it cools
beyond 4 degrees C (39.4 degrees F) and continues to expand until it becones
ice. For this reason, ice is |less dense than water, floats on the surface, and
retards further cooling of deeper water, which accounts for the survival of
freshwater plant and aninal life through the winter. Gale G oup. Burn--A patient
is treated for burn wounds. Photo Researchers, Inc. Bustards--A Kori bustard
(Ardeotis kori) in courtship display. Photo Researchers, Inc. Buttercup--Madow
buttercups (Ranuncul us acris). Reproduced by perm ssion--Photo Researchers, Inc.
Butterflies--A monarch butterfly (Danaus plexippus) in Livonia, Mchigan. The
|arvae of this butterfly feed on the | eaves of the m | kweed, ingesting
substances that make themtoxic to birds and ot her predators. Reproduced by
perm ssion--Field Mark Publications. Buzzards--A comon buzzard (Buteo buteo)
perched in a spruce. Reproduced by perm ssion--Photo Researchers, Inc. Cactus--A
prickly pear cactus in Big Bend National Park, Texas. Reproduced by perni ssion--
Field Mark Publications. CADCAM CI M -A CAD system used for Boeing airpl anes.
Reproduced by perni ssion--Phot ot ake. Caddi sflies--The life cycle of a caddisfly.
Gale Group. Calculator--Figure 1. Gale G oup. Cal culus--Figure 2. Consider
approxi mating the area under the graph of a function f(x) by drawing a series of
rectangl es, and sunming their areas to arrive at the total area. Gale G oup

Cal culus--Figure 1. The rate of change in the vicinity of a particular point on
the graph of a curve can be approxi mated by drawi ng a straight line through two
points in the nei ghborhood of that point, and determ ning the slope of the I|ine.
Gal e Group. Canel s--A dronedary canel. Photo Researchers, Inc. Canels--A
donesticated Ilama in Peru. Reproduced by perm ssion--JLM Visuals. Canal--Cana
in Delft, the Netherlands. The first network of canals was built in the
thirteenth and fourteenth centuries in the Netherlands. Reproduced by

per i ssi on-- Phot o Researchers, Inc. Cancer--A transm ssion electron nicroscopy
(TEM of two spindle cell nuclei froma hunman sarcoma. Sarconas are cancers of

t he connective tissue (bone, nerves, snooth nuscle). Reproduced by pernission--
Phot o Researchers, Inc. Canines--A blonde dingo. Photo Researchers, Inc.

Cani nes--The endangered red wol f (Canis rufus). Photo Researchers, Inc.

Capuchi ns--A white-fronted capuchin (Cebus al bifrons). Reproduced by pernission-
-Phot o Researchers, Inc. Capybaras--A South American capybara (Hydrochaeris

hydr ochaeris). Reproduced by perni ssion--Field Mark Publications. Carbon cycle--
The carbon cycle. Gl e Group. Carbon nonoxide--Figure 1. Effects of carbon
nmonoxi de on humans. Gale Group. Caribou--A reindeer bull in Finnish Lapland.



Phot o Researchers, Inc. Carnivore--A cougar (Felis concolor). Reproduced by
per m ssi on--JLM Vi sual s. Carnivorous plants--A pitcher plant in Isle Royale

Nati onal Park, M chigan. Reproduced by permnmission--Field Mark Publications.
Carnivorous plants--A venus fly trap with its red jaws open waiting for prey.
Phot o Researchers, Inc. Carnivorous plants--A slender-|eaved sundew (Drosera
linearis) in Bruce National Park, Ontario. Reproduced by perm ssion--Field Mark
Publ i cations. Carp--A carp (Cyprinus carpio). Reproduced by perm ssion--Photo
Researchers, Inc. Carrot famly (Apiaceae)--Cow parsnip growing in a field.

Phot o Researchers, Inc. Carrot famly (Apiaceae)--Fennel (Foeniculumvulgare).
Reproduced by perni ssion--Photo Researchers, Inc. Cartesian coordinate plane--
Figure 3. Gale Group. Cartesian coordinate plane--Figure 4. Gale G oup.
Cartesian coordinate plane--Figure 2. Cartesian Plane Gale Goup. Cartesian
coordi nate plane--Figure 1. Gale Group. Cashew fanily (Anacardi aceae)--Mturing
pi stachio (Pistacia vera) nuts on a tree in California. Reproduced by

per m ssi on- - Phot o Researchers, Inc. Cashew fanmi |y (Anacardi aceae)--Poi son ivy
growing on a tree trunk. Reproduced by perni ssion--Phototake. Catfish--A brown
bul | head catfish. Reproduced by permi ssion--JLM Visuals. Cats--Two cheetahs in
Kenya. Photo Researchers, Inc. Cats--A | eopard. Reproduced by perm ssion--The
Stock Market. Cattails--Geat neadows cattails. Photo Researchers, Inc. Cattle
fam |ly--A Longhorn bull, heifer, and calf. Reproduced by perm ssion--JLM
Visuals. Cattle famly--A water buffalo during a nonsoon in Nepal. Reproduced by
per m ssi on-- Phot o Researchers, Inc. Cauterization--Birthmark renoval by
cauterization with an argon | aser. Reproduced by permni ssion--Photo Researchers,
Inc. Cave--Stalactites and stalagmites in the Hans Caves, Spain. Reproduced by
perm ssion--The Stock Market. Cell--A manalian tissue cell. Photo Researchers,
Inc. Cell--Figure 1. A plant cell. Reproduced by perm ssion--Phot ot ake.

Cellul ose--Figure 1. The structure of cellulose. Gale G oup. Centrifuge--A
centrifuge. Reproduced by perm ssion--Photo Researchers, Inc. Cetaceans--Two
Atlantic bottl enosed dol phins. Reproduced by perni ssion--JLM Visuals.

Chanel eons-- A chanel eon catching an insect with its tongue. Reproduced by

perm ssi on--JLM Vi sual s. Chaos--A head-on collision between two dipolar vortices
entering a stratified fluid environnent fromthe right and left sides of the
picture. The original vortices have exchanged some of their substance to form
two new m xed di pol es which are noving at roughly right angles to the original
direction of travel (toward the top and bottom of the photo). D polar vortices
are relevant to turbulence in |arge-scal e geophysical systens |like the Earth's
at nosphere or oceans. Turbulence within a fluid is an exanple of a chaotic
system Reproduced by permni ssion--Photo Researchers, Inc. Chenical warfare--
Sol diers at Assaf Harofe Hospital washing "victins" in sinulated chem cal
attack. (c) Jeffrey L. Rotnman/ CORBI S. Chenoreception--Taste buds on the tongue.
Reproduced by perni ssion--Phot ot ake. Chi npanzees- - Chi npanzees (Pan trogl odytes)
in Gonbe National Park, Tanzani a. Reproduced by perm ssion--The Stock Market.
Chinchilla--A chinchilla. Photo Researchers, Inc. Chloroplast--A transmn ssion
el ectron mcrograph (TEM of a chloroplast froma tobacco |eaf (Nicotiana
tabacun). The stacks of flattened nmenbranes that can be seen within the

chl oropl ast are grana. The nmenbranes that run between the stacks are stroma. The
faint white patches within the chloroplast are nucl eoids, where chl oropl ast DNA
is stored. Reproduced by perm ssion--Photo Researchers, Inc. Chronpsomal
abnormalities--Figure 3. The four types of chronpbsone structure alterations.

Gal e Group. Chronpsonal abnormalities--Figure 1. Karyotype froma child with
trisomy 13 (a) or trisony 18 (b). Gale G oup. Chronpsonal abnornalities--Figure
2. Gale Group. Chronmosone--A scanning el ectron mcrograph (SEM of a human X-
chronpsonme. Reproduced by perm ssion--Photo Researchers, Inc. Chronosone--Figure
1. A human karyotype. Gale Group. Chronpsome--Figure 2. How DNA i s packaged

wi thin chronpbsonmes. Gale Group. Cicadas--An adult periodical cicada. Photo
Researchers, Inc. Cigarette snoke--A nornmal lung (left) and the lung of a
cigarette smoker (right). Reproduced by perm ssion--Photo Researchers, Inc.



Circulatory system-Col orized i mage of the main conponents of the hunman
circulatory system The heart (placed between the lungs) delivers blood to |ungs
to pick up oxygen and circulates it throughout the body by neans of a system of
bl ood vessels (red). Reproduced by perm ssion--The Stock Market. Citrus trees--
Grapefruit ready to pick. Reproduced by perm ssion--Photo Researchers, Inc.
Clone and cloning--"Dolly," the sheep clone. Reproduced by perm ssion--Photo
Researchers, Inc. Cosed curves--Figure 4. Gale Goup. Cl osed curves--Figure 3.
Gale Group. Closed curves--Figure 1. Gale Group. Cosed curves--Figure 2. Gale
Group. Clouds--Cirrus clouds (top) and cunul us clouds (botton). Reproduced by
per m ssi on-- Phot o Researchers, Inc. Coal--A coal seamin northwest Col orado.
Reproduced by perni ssion--JLM Vi suals. Coast and beach--The coast of Long

I sl and, New York. Reproduced by permni ssion--The Stock Market. Coast and beach--A
rocky coastline at Boardman State Park, Oregon. Photo Researchers, Inc. Coatis--
A coati. Photo Researchers, Inc. Coca--The | eaves and fruit of a coca plant
(Erythroxylumcoca.) in Costa Rica, the plant fromwhich cocaine is extracted.
Reproduced by perni ssion--Photo Researchers, Inc. Cocaine--Various forms of
cocai ne and the addiction risks associated with them Gale G oup. Cockatoos--
Cockat oos. Reproduced by pernission--The Stock Market. Codfishes--A black cod.
Reproduced by perni ssion--The Stock Market. Coel acanth--A coel acanth (Latineria
chal utmmae) preserved speci nen. Photo Researchers, Inc. Coffee plant--The "wet
met hod" of manufacturing coffee. Gale Group. Coffee plant--A coffee plant in
Costa Rica. Reproduced by perm ssion--Photo Researchers, Inc. Col obus nmonkeys--A
bl ack and white col obus nmonkey in Lake Nakuru National Park, Kenya. Reproduced
by pernmi ssion--Photo Researchers, Inc. Coma--The four brain conditions that
result in coma. Gale Goup. Conets--Optical inmage of Halley's conet. Photo
Researchers, Inc. Conpact disc--An atonmic force mcroscope inage of marks
(data) burned into a wite-once optical disc (WORM. Photo by Kelly A Quin.
Conpl ex numbers--Figure 1. Gale Group. Conpl ex nunbers--Figure 2. Gale G oup.
Conposite fam ly--Artichokes in Salinas, California. Reproduced by pernission--
Phot o Researchers, Inc. Conposite fam ly--Late gol denrod (Solidago gigantea).
Reproduced by perni ssion--Photo Researchers, Inc. Conposting--Backyard
conposting in Livonia, Mchigan. Reproduced by perm ssion--Field Mrk

Publ i cations. Conpound, chemical--A m xture versus a conpound. The Gal e G oup.
Conputer, digital--A possible future direction for conmputer technology is the
optical conmputer. Reproduced by perm ssion--Photo Researchers, Inc. Conputerized
axi al tonography--Doctors exam ning CAT scan x rays. Reproduced by pernission--
Phot o Researchers, Inc. Concrete--Concrete being used to pave a road. Reproduced
by permi ssion--The Stock Market. Condors--California condor. Unknown source.
Congruence (triangle)--Figures 1-5. Gale Group. Conic sections--Figures 1-11.

Gal e Group. Connective tissue--A scanning electron m crograph (SEM of hyaline
articular cartilage covering the end of a |ong bone. Reproduced by pernission--
Phot o Researchers, Inc. Conservation |aws--Figures 1-3. Constellation--The
constellation Orion, the Great Hunter. Public domain. Constructions--Figure 2.
Illustration of Archinedes nethod for trisecting an arbitrary angle ABC. Gale
Group. Constructions--Figure 1. Construction of an equilateral triangle. Gale
Group. Continental drift--The Pangaea supercontinent (top) and its break up into
Laurasi a and Gondwanal and (bottonm). Gale Group. Continuity—Figures 1-4. Gale
Group. Contour plow ng--Contour rice farmng in Arkansas. Reproduced by

per m ssi on- - Phot ot ake. Contraception--Variety of contraceptive nethods.
Reproduced by perni ssion--The Stock Market. Coordi nati on conmpound--Figures 1-7.
Gal e Group. Copepods--A copepod (Di aptonus sp.). Reproduced by perm ssion--Photo
Researchers, Inc. Coral and Coral reef--Kayangel atoll, Belau. Reproduced by
per m ssi on-- Phot o Researchers, Inc. Coral and Coral reef--The anatony of a hard
coral (left) and the skeletal corallite that renmamins after the coral dies
(right). Gale Group. Cornorants--Cornorants, |ike this double-crested cornorant
(Phal acrocorax auritus), are sonetimes nmistaken for geese in flight, but unlike
geese, which flap steadily and honk as they fly, cornorants flap for a while and



then glide, and they are silent in flight. Reproduced by perm ssion--Field Mark
Publications. Cotton--Cotton plants in cultivation in North Carolina. Reproduced
by perm ssion--JLM Vi suals. Courtship--A nale peacock displays his plunage as
part of the courtship ritual. Reproduced by perm ssion--The Stock Market. Crabs-
-A hermt crab. Reproduced by pernission--The Stock Market. Cranes--Wooping
cranes. U. S. Fish and WIldlife Service, Washington D.C. Crayfish--A crayfish at
the Fish Point State Wldlife Area, M chigan. Reproduced by perm ssion--Field
Mar k Publications. Crocodil es--An Anmerican crocodile (Crocodylus acutus). Gale
Group. Crocodil es--The endangered fal se gavial (Tom stonma schlegelii).
Reproduced by perni ssion--Photo Researchers, Inc. Crop rotation--Adjacent fields
of rice and wheat, Sacramento Valley, California. Reproduced by pernission--JLM
Visuals. Crows and jays--A Steller's jay (Cyanocitta stelleri) in California.
Reproduced by permi ssion--Field Mark Publications. Crustacea--Horseshoe crab.
Reproduced by perni ssion--The Stock Market. Cuckoos--A Greater roadrunner. Photo
Researchers, Inc. Curve--Figure 1. Gale G oup. Cuttlefish--Sepia |atinmnus. a
cuttlefish, off Mdta Island, Vanuatu. Reproduced by perm ssion--Photo
Researchers, Inc. Cycads--A cycad in Hawaii. Reproduced by perm ssion--JLM

Vi suals. Cyclotron--This doned buil ding houses a cyclotron at the Law ence

Ber kel ey Laboratory at the University of California, Berkeley. Photo
Researchers, Inc. Cystic fibrosis--A cystic fibrosis patient using a nebulizer
to | oosen and subsequently expectorate the build up of thick nucus in the |ungs.
Reproduced by pernmni ssion--Photo Researchers, Inc. Dans--Hoover dam from
downstream | ooki ng toward the east at the face of the dam The Col orado River is
in the foreground. The damis 725 ft (221 n) high and i npounds enough water in
Lake Mead to cover the state of New York to one foot deep. Reproduced by

perm ssion--The Stock Market. Dark matter--A conposite image of a cluster of

gal axi es NGC 2300 (seen at optical wavel engths) and the recently di scovered gas
cloud (seen in x-ray em ssion) in which they are embedded. The cloud is
considered to be strong evidence for the existence of dark natter because the
gravitational pull of the cluster is not strong enough to hold it together. Sone
astrononers have suggested that dark matter (so-called because it does not emt
detectable radiation) is preventing the cloud from di spersing into space. Public
domai n. Dating techniques--Dendrochronol ogy is a dating techni que that nmakes use
of tree growth rings. Reproduced by pernission--The Stock Market. Deer--A wapiti
(Cervus el aphus), or red deer, in Yell owstone National Park , Woning. Wapiti is
a Native American word for "white" and refers to the light colored runp of this
speci es of deer. Reproduced by perm ssion--Field Mark Publications.

Def orestation--Deforestation in the jungle in Brazil. Reproduced by pernission--
Phot o Researchers, Inc. Deoxyribonucleic acid (DNA)--The structure of a DNA

nol ecul e. The Gal e Group. Depth perception--A baby puts to use his/her depth
perception by reaching out and touching a toy overhead. Reproduced by
perm ssi on--The Stock Market. Derivative--Figure 3. Gale G oup. Derivative--
Figure 1. Gale Group. Derivative--Figure 2. Gale Group. Desertification--The
burning of forests, like this one in the Arazon Basin of Brazil, contributes to
the process of desertification. National Center for Atnospheric Research.
Determ nants--Figure 2. Gale Group. Determ nants--Figure 1. Gale G oup.

Determ nants--Figure 3. Gale Group. Determ nants--Figure 4. Gale G oup.

Di al ysi s--Man wit h danaged ki dneys on a dialysis machine. The blood is renoved
fromhis arm passed through the nmachine, and returned to his body. Reproduced
by perni ssion--Phototake. Diesel engine--The conbustion cycle of the Diesel
engine. Gale Group. Diesel engine--Figure 1. A typical pressure-volune (P-V)

di agram for air-standard cycle of diesel engines. Gale Goup. Diffusion--Sinple
di ffusion (top) and carrier-facilitated diffusion (bottom) in a red blood cell.
Gal e Group. Digestive system-The digestive process. Gale Goup. D k-diks--A
Kirk's dik-di k. Photo Researchers, Inc. Dinosaur--Di nosaur bones bei ng excavated
near Kauchanaburi, Thailand. Reproduced by perm ssion--The Stock Market.

Di nosaur--A dinosaur foot print in Tuba Cty, Arizona. Reproduced by perni ssion-



-JLM Visuals. Dipole--Figure 1. Gale Group. Dipole--Figure 2. Gale G oup.

Di ssociation--Figure 1. Illustration of the solvation process, in which the
negative end of a water nolecule faces the positive sodiumion and the positive
end faces the negative ion. Gale Group. Distillation--A typical |aboratory
distillation setup. Gale G oup. Disturbance, ecological--A forest in Honestead,
Fl orida, that was destroyed by Hurricane Hugo. Reproduced by perni ssion--JLM

Vi sual s. Dogwood tree--A dogwood in bloom Georgia. Reproduced by pernission--
JLM Vi sual s. Dopani ne--Figure 1. The chem cal structure of dopam ne. Gale G oup.
Dopani ne-- A representati on of how an antipsychotic drug inhibits dopan ne

rel eased by presynaptic neurons from reaching receptors on postsynaptic neurons.
Gal e Group. Doppler effect--The Doppler effect. Gale G oup. Down syndrome--An

ol der sibling plays with her younger sister who has Down syndrone. Photo
Researchers, Inc. Dragonflies--A spotted skimer dragonfly taking a drink. Photo
Researchers, Inc. Drought--Severe drought in Botswana, Africa was the result of
an El Ni&ntilde;o weather pattern that began in 1989. Reproduced by perm ssion--
The Stock Market. Ducks--A lone nallard (Anas platyrhynchos) anmd a group of

bl ack ducks in Castalia, Chio. Reproduced by permssion--Field Mrk

Publ i cations. Dune--Distant view of red sand dunes in Nam bia. Photo
Researchers, Inc. Dust devil--A dust devil in Kenya. Reproduced by perm ssion--
JLM Vi sual s. Dysl exia--A student with dyslexia has difficulty copying words.
Reproduced by perni ssion--Photo Researchers, Inc. Eagl es--The harpy eagle
(Harpia harpyja) dwells in the forests of southeastern Mexico, Central Anerica,
and South America (as far south as Paraguay and northern Argentina), where it
hunts nonkeys, sloths, porcupines, reptiles, and large birds. Since it prefers
virgin forest, its nunbers have decreased wherever there is regular human access
to forest habitat. Reproduced by pernmi ssion--Field Mark Publications. Ear--The
anat omy of the human ear. Gale Group. Earth--The coastlines of Africa,
Antarctica and Arabia are visible in this photo of the Earth taken in Decenber,
1972, by Apollo 17. NASA. Earth's interior--Figure 1. The interior of the earth.
Gal e Group. Earthquake--Aerial view of Interstate 5, a California hi ghway
damaged by the Northridge earthquake in January 1994. Governor's O fice of

Emer gency Services. Eclipses--Atotal solar eclipse in La Paz, Baja California,
Mexico, on July 11, 1991. Reproduced by perni ssion--Photo Researchers, Inc.

Ecol ogi cal pyram ds--Ecol ogi cal pyram ds are based on the productivity of

organi sns. Plants account for 90% of the total productivity of the food web, and
her bi vores account for nobst of the rest. Carnivores are responsible for |ess
than 1% of ecol ogi cal productivity. Gale G oup. Ecosystem-A freshwater
ecosystem Gale Group. Edema--G oss | ynphoedema in the armof an elderly wonan
foll owi ng radi otherapy treatnent for breast cancer. Reproduced by pernission--
Phot o Researchers, Inc. Eland--A bull eland in eastern Africa. Photo
Researchers, Inc. Elapid snakes--A Sianese cobra. Photo Researchers, Inc.

El ectric nmotor--A cross section of a sinple direct-current electric notor. At
its center is the rotor, a coil wound around an iron armature, which spins
within the poles of the nagnet that can be seen on the inside of the casing.
Reproduced by perni ssion--Photo Researchers, Inc. Electricity--Electricity
arcing over the surface of ceramic insulators. Reproduced by pernission--The
Stock Market. Electrocardiogram (ECG --Figure 4. Gale G oup. Electrocardi ogram
(ECG--Figure 3. Gale Group. Electrocardi ogram (ECG--Figure 2. Gale G oup.

El ectrocardi ogram (ECG --Figure 1. Gale G oup. Electromagnetic field--A
denonstration of the effect of an el ectronagnetic field on an el ectron beam The
dark circles are the coils of wire of an electromagnet. Current flowing in the
wire produces a magnetic field along the axis of the coils which deflects the

el ectron beamin a direction perpendicular it. Reproduced by perni ssion--Photo
Researchers, Inc. Electromagnetic induction--Figure 4. Gale G oup.

El ectromagnetic i nduction--Figure 2. Gale G oup. Electromagnetic induction--
Figure 1. Gale Group. Electronagnetic induction--Figure 3. Gale Group. Electron-
-Figure 1. Gale Group. Electrophoresis--Figure 1. Gale G oup. Electrophoresis--



Figure 3. Gale Group. Electrophoresis--Figure 2. Gale Group. Electrostatic

devi ces--A Van de Graaff generator is a device that is capable of building up a
very high electrostatic potential. Reproduced by perm ssion--Photo Researchers,
Inc. Electrostatic devices--The Vivitron electrostatic particle accel erator

under construction at the Centre des Recherches Nucl eaires, Strasbourg, France.
Reproduced by perni ssion--Photo Researchers, Inc. Elephant--An African el ephant
(Loxodonta africana) in Arboseli National Park, Kenya Photo Researchers, Inc.

El ephant--W1d asiatic el ephants (El ephas nmaxinmus) in Yala National Park,

Ti ssamaharama, Sri Lanka. Reproduced by pernission--The Stock Market. El ephant
shrews--An el ephant shrew (El ephantul us rozeti). Reproduced by perm ssion--Photo
Researchers, Inc. Elephantiasis--Elephantiasis. Reproduced by perm ssion--

Phot ot ake. Emi ssion--A nickel snelting facility emitting pollutants that carry
for hundreds of mles in Russian Siberia. Reproduced by permni ssion--The Stock
Mar ket . Endanger ed speci es--The endangered gol den frog, Panana. Reproduced by
perm ssion--JLM Vi sual s. Engraving and etching--A | aser etching machi ne used in
conputer chip production. Reproduced by perm ssion--Phototake. Enterobacteria--A
transm ssion el ectron nicrograph of Escherichia coli. Reproduced by perm ssion--
Phot o Researchers, Inc. Enzyme--Figure 6. Gale G oup. Enzyne--Figure 5. Gale
Group. Enzyme--Figure 4. Gale Group. Enzyne--Figure 1. Gale Group. Enzyme--
Figure 2. Gale Group. Enzyne--Figure 3. Gale Group. Erosion--Severe soil erosion
caused by overgrazing and cl earance of vegetation in Eastern Province, Kenya,
Africa. Photo Researchers, Inc. Erosion--Dust storns, like this one approaching
Springfield, Colorado, occur when soils not properly anchored by vegetation are
subjected to dry conditions and winds. This stormhit Springfield at 4:47 P.M
and engulfed the city in total darkness for alnobst half an hour. The Library of
Congress. Europe--The Matterhorn, 14,690 ft (4,480 m), in Switzerland was carved
by al pi ne gl aci ers. Reproduced by perm ssion--JLM Vi sual s. Europe--Europe. Gale
Group. Evapotranspiration--A conpari son of yearly cycles of evapotranspiration
and precipitation for two separate biones. Gale G oup. Evol ution--The |ong neck
of the giraffe is an adaptation that allows it to survive conpetition for food
resources. Reproduced by perm ssion--The Stock Market. Expl osives--A nucl ear
expl osion at sea. Reproduced by perm ssion--The Stock Market. Eye--A cutaway
anat omy of the human eye. Gale G oup. Falcons--A Peregrine falcon taking flight.
Phot o Researchers, Inc. Falcons--An Anerican kestrel (Falco sparverius) at the
Arizona Sonora Desert Museum Arizona. Not nuch larger than a blue jay, the
kestrel is the smallest of the North Anerican fal cons. Reproduced by perm ssion-
-Field Mark Publications. Fault--Figure 1-4. Gale Group. Fault--The San Andreas
Fault extends alnpst the full length of California. The | andscape consists of
pressure ridges forned by hundreds of fault novements. Reproduced by perm ssion-
-JLM Visuals. Ferns--U uhe ferns (Dicranopteris emargi nata) in Hawaii .
Reproduced by perni ssion--JLM Visuals. Ferrets--A black-footed ferret.

Reproduced by permi ssion--JLM Visuals. Fertilization--Mgnified i mage of a human
sperm penetrating a female egg (ovun). Photo Researchers, Inc. Fiber optics—
Figures 1-10 Gale Group. Finches--A large ground finch (Geospiza magnirostris)
on Santa Cruz Island in the Gal apagos |slands . Reproduced by perni ssion--Photo
Researchers, Inc. Flagella--False-color transnission electron mcrograph (TEM

of the aerobic soil bacterium Pseudononas fl uorescens, flagellae curving behind
t he orange cell, magnification at x10, 000. Photo Researchers, Inc. Flani ngos--
Lesser flam ngos (Phoenicopterus mnor) in Transvaal, South Africa. Reproduced
by perni ssion--Photo Researchers, Inc. Flatfish--A wi ndowpane fl ounder

(Scopht hal nus aquosus) on the sea floor in the Gulf of Miine. Reproduced by

per i ssi on-- Phot o Researchers, Inc. Flax--Flax (Linumusitatissinmm. Reproduced
by permi ssion--JLM Visuals. Flies--The Iife cycle of a conmon housefly. Gale
Group. Flightless birds--A male Masai ostrich in Anboseli National Park, Kenya.
Reproduced by perni ssion--The Stock Market. Flooding--Flooding on the Salt

Ri ver, Arizona. Reproduced by perm ssion--JLM Visuals. Fluid nmechanics--Figure
1. A hydraulic press. Gale Group. Fluorescence--Figure 1. Fluorescence in ruby.



Gal e Group. Fol d--An exposed fold in New Jersey. Reproduced by perm ssion--JLM
Vi sual s. Food irradiation--Levels of radiation (in rads) for various
applications. Ranges shown for food irradiation are approved by the U S
government. Gale G oup. Forestry--Checking the age of a sitka spruce in

Gust avus, Al aska. Reproduced by perm ssion--The Stock Market. Forests--A forest
of deci duous trees. Reproduced by perm ssion--The Stock Mrket. Fornul a,
structural--. Illustration of ethanol and dinmethyl ether. Gale G oup. Fossa--A
fossa (Cryptoprocta ferox). Reproduced by perni ssion--Photo Researchers, Inc.
Fossil and fossilization--One of the nbst conplete early honminid fossils is this
Austral opi t hecus afarensis. speci nen commonly known as "Lucy," which was found
by Donal d Johanson in the Afar region of Ethiopia. Photo Researchers, Inc.
Fossil and fossilization--A fossil trilobite fromthe M d-Ordovician period.
Reproduced by permi ssion--JLM Visuals. Fossil and fossilization--A fly in anber,
35 million years old. Reproduced by perm ssion--JLM Visuals. Fractal --The
construction of a well known self-simlar figure (fractal), the triadic Koch
curve. Gale Group. Fractal--Benoit Mandel brot in front of a graphic of a

Mandel brot set. Reproduced by perm ssion--The Stock Market. Freeway--An aerial
shot of a freeway system under construction in southern California. Reproduced
by pernmi ssion--Phot otake. Freshwater--A freshwater mountain streamin Rocky
Mountai n National Park. Reproduced by perm ssion--JLM Visuals. Frigate birds--A
frigate bird on its nest on Barbuda Island in the Wst Indies. Reproduced by
per m ssi on--The Stock Market. Frogs--A lesser gray treefrog (Hyla versicolor)
at Mahn- Go- Ta- See Canp, M chigan. Reproduced by permission--Field Mark

Publ i cations. Frosthite--Frosthite injury of the hand. Reproduced by perni ssion-
-Phot o Researchers, Inc. Fungi--An American fly agaric (Amanita nuscaria
fornobsa). This nushroomis very comon in all of North Anerica, but is nore

sl ender, tinged with a salnonlike coloration, and somewhat nore rare in the
sout hern states. Reproduced by permi ssion--Field Mark Publications. Gal axy--A
phot ograph of the Androneda Gal axy (M31l). Al so seen, as the bright spot bel ow
and to the left of Andronmeda, is one of its two dwarf elliptical satellite

gal axi es, M32 (NGC 221). Androneda is a spiral galaxy sone 2.2 mllion light
years from our own gal axy, the MIky Way. It neasures sone 170,000 |light years
across, and as the largest of the nearby galaxies is faintly visible even to the
naked eye. Reproduced by perm ssion--Photo Researchers, Inc. Gangrene--A close-
up of gangrene in the toes of a diabetic patient. Reproduced by perm ssion--
Phot o Researchers, Inc. Garpike--Longnose gar (Lepisosteus osseus). Reproduced
by permi ssion--Field Mark Publications. Gases, properties of--The effect of
pressure change on the volunme of a gas, with tenperature being held constant.
The Gale Group. Gases, properties of--The effect of tenperature change on the
volume of a gas, with pressure being held constant. The Gale G oup. Gases,
properties of--The effect of tenperature change on the pressure of a gas, wth
vol umre being held constant. The Gale Group. Geckos--A parachute gecko
(Ptychozoon kuhli). Photo Researchers, Inc. Geese--A Canada goose (Branta
canadensis) with her goslings in the Otawa National WIldlife Refuge, Ohio.
Reproduced by pernission--Field Mark Publications. Gene--Strands of DNA
Reproduced by perni ssion--The Stock Market. Gene therapy--A scientist perforning
a mcroinjection of a corrective gene into a human T-1ynphocyte (a white bl ood
cell). Reproduced by perm ssion--Photo Researchers, Inc. Genetic disorders--
Down's syndrone is a congenital disorder resulting fromtrisony (three
chronosones instead of two) in pair 21. Reproduced by perni ssion--Custom Medi cal
Stock Photo, Inc. Genetics--Three generations of fenale identical tw ns.
Reproduced by perni ssion--Phot ot ake. Genets--A | arge-spotted genet with a ringed
tail. Photo Researchers, Inc. Geocentric theory--The geocentric universe. Gale
Group. Geodesic dome--A geodesic radardonme at Lowther Hill Civil Aviation
Authority Radar Station in Scotland. The done is nade of fiberglass which,

unli ke concrete, is transparent to radi o waves. Reproduced by pernission--Photo
Researchers, Inc. Ceonetry--Figure 1. Gale Group. Geonetry--Figure 2. Gale



Group. Geonetry--Figure 3. Gale Group. CGeonetry--Figure 4. Gale Group. Ceonetry-
- A dodecahedron is one of Plato's five regular pol yhedrons (along with the

t et rahedron, hexahedron, octohedron, and icosahedron): all of its faces are
identically sized regul ar pol ygons. Reproduced by permi ssion--Photo Researchers,
Inc. Geonetry--Figure 5. Gale Group. Gerbils--A gerbil in the Gobi desert,
central Asia. Reproduced by perm ssion--JLM Visuals. Gesnerias--Kohleria. a
genus of gesneriad. Reproduced by perm ssion--M. Janmes Si kkema. G bbons and

si amangs- - A hool ock gi bbon (Hyl obates hool ock). Photo Researchers, Inc. G bbons
and si anangs--A siamang yelling. Reproduced by perm ssion--Photo Researchers,
Inc. Gla nonster--A banded gila nonster. Photo Researchers, Inc. G nger--
Cultivated ginger (Zingiber officinale) in the Amazon, Peru. Reproduced by

per m ssi on--JLM Vi sual s. G nkgo--A ginkgo tree in Georgia. Reproduced by

perm ssion--JLM Visuals. Graffes and okapi--An adult nal e okapi grazing.
Reproduced by perni ssion--The Stock Market. G raffes and okapi--Herd of giraffes
standing in a field. Photo Researchers, Inc. daciers--Miir Inlet, a fiord in

d acier Bay National Park, Al aska, and the glacier creating it. Reproduced by
perm ssion--JLM Vi sual s. d aci ers--Hubbard d aci er cal vi ng. Reproduced by

per m ssi on- - Phot ot ake. 4 ass--Young nal e gl assbl ower cutting the bl ow pi pe off

t he gl obe he has just nade. Photo Researchers, Inc. dycol--Figure 3. Industrial
preparation of ethylene glycol. Gale Group. dycol--Figure 2. Laboratory
preparation of a glycol. Gale Group. Aycol--Figure 1. Structures of conmon
glycols. Gale Group. d@ycol--Figure 4. Synthesis of poly(ethylene

terephthal ate). Gale Group. Goats--Markhors (Capra falconeri) are found in
various nmountain ranges in India, Pakistan, Afghanistan, Tajikistan, and

Uzbeki stan. These goats are consi dered endangered throughout their range. The
primary cause of the markhor's decline is excessive hunting, primarily for its
horns, but also for its nmeat and hide. Photo Researchers, Inc. CGorillas--A nine-
year-old male I owl and gorilla playing with a two-year-old juvenile. Photo
Researchers, Inc. Gourd fam |y--Yell ow crookneck squash (Cucurbita pepo).
Reproduced by permi ssion--JLM Vi suals. G apes--Fredoni a grapes. Reproduced by
perm ssion--M. Janes Sikkema. Grasses--Gasses grow in virtually any habitat
that is capable of supporting plant life. Reproduced by permni ssion--Field Mark
Publ i cati ons. Grasses--Banboo on Avery Island, Louisiana. Reproduced by

perm ssion--JLM Vi sual s. Grasshoppers--A katydi d. Reproduced by perm ssion--JLM
Vi sual s. Grassl ands--Lush grassland growth in autum in the Mallee region of New
South Wal es, Australia. Reproduced by pernission--Photo Researchers, Inc.
Gravity and gravitation--The antenna (cylindrical bar, bottomcenter) of the
gravitational wave detector Auriga under construction at Legnaro, Italy.
Reproduced by perni ssion--Photo Researchers, Inc. G ebes--Wstern grebes
(Aechnophorus occidentalis) displaying across the water. Reproduced by

per m ssi on-- Phot o Researchers, Inc. Greenhouse effect--An atnosphere with
natural |evels of greenhouse gases (left) conpared with an at mosphere of

i ncreased greenhouse effect (right). Gale G oup. G oundhog--A woodchuck sitting
on its hind legs to view the surroundi ng area. Reproduced by perni ssion--Photo
Researchers, Inc. Qulls--A laughing gull (Larus atricilla) in flight. Laughing
gul I s have been known to perch on the head of a pelican and steal food when it
opens its bill to shift its catch for swallow ng. Reproduced by pernission--
Field Mark Publications. Halley's comet--Halley's conmet as seen from Peru on
April 21, 1910 Public donmain. Hansters--A golden hanster. Photo Researchers,
Inc. Hartebeests--A snall herd of hartebeests in Kenya. Reproduced by

perm ssion--JLM Vi sual s. Hawks--A red-tail ed hawk (Buteo jammicensis) at the

Kel l ogg Bird Sanctuary, M chigan. The red-tail is North Arerica's nbst comopn
hawk. Reproduced by perm ssion--Field Mark Publications. Hazardous wastes--A
hazardous waste dunp site. The barrels are filled with chem cal wastes. Photo
Researchers, Inc. Hearing--The hearing process. Gale Group. Heart--A scanning
el ectron mcrograph (SEM of the aortic valve. It lies between the |eft
ventricle of the heart and the aortic arch and consists of a fibrous ring with



three sem |l unar pockets attached to it. Reproduced by perm ssion--Photo
Researchers, Inc. Heart--A cutaway view of the anatony of the heart. Gale G oup.
Heart di seases--Age-standardi zed death rate attributed to ischenic heart disease
(narrowi ng or bl ockage of the coronary arteries) for various countries. Gale
Group. Heath fam |y--A rhododendron. Reproduced by permn ssion--JLM Visuals.

Hel i ocentric theory--Figure 1-3. Gale Group. Herbicides--Corn killed by

over | appi ng sprays of herbicide on an Chio farm Reproduced by perm ssion--

Phot ot ake. Hernia--An illustration of an epigastric (abdomnal) hernia in an
adult mal e. Reproduced by perm ssion--Photo Researchers, Inc. Herons--A yell ow
crowned ni ght heron (Nyctanassa violacea) at the Ding Darling National Wldlife
Ref uge, Florida. Reproduced by perm ssion--Field Mark Publications. Herons--A
snowy egret (Egretta thula) on Estero Island, Florida. This species, once hunted
to near extinction by the mllinery trade, became a synbol for the early
conservation nmoverment in the U S. and remains the enbl em of the National Audubon
Soci ety. Reproduced by pernission--Field Mark Publications. Hertzsprung-Russell
diagram -Figure 1-3. Gl e Group. Hi ppopotanuses--A hi ppopotanus. Photo
Researchers, Inc. Hodgkin's disease--A scanning el ectron m crograph (SEM i mage
of dividing Hodgkin's cells fromthe pleural effusions (abnormal accunul ations
of fluid in the lungs) of a 55-year-old nale patient. Reproduced by perm ssion--
Phot o Researchers, Inc. Holly fam |y (Aquifoliaceae)--Blue angel holly. Unknown
source. Hol ogram and hol ography--A hol ogram of the Venus de M| o. Reproduced by
per m ssi on--Phot o Researchers, Inc. Homeostasis--Figure 1. A negative feedback

| oop hel ps regul ate bl ood pressure. Gale G oup. Hornbills--Gound hornbills in
Kenya. Reproduced by pernission--JLM Visuals. Horse chestnut--An Chi o buckeye
(Aescul us gl abra). Reproduced by perm ssion--JLM Visuals. Horses--A Przewal ski's
horse (Equus przewal skii). Reproduced by pernission--M. J. Gordon Mller.

Hor seshoe crabs--A horseshoe crab noving al ong the waters edge. Reproduced by
per m ssi on--Phot o Researchers, Inc. Horsetails--Field horsetails (Equisetum
arvense) at the Long Point Wldlife Sanctuary, Ontario. Reproduced by

perm ssion--Field Mark Publications. Horticulture--A garden of perennial plants
and flowers in bloom Photo Researchers, Inc. Humi ngbirds--A humm ngbird

si ppi ng nectar froma flower. Reproduced by perm ssion--The Stock Market.

Hydr ocar bon- - Hydr ocarbon Gal e Group. Hyena--Pack of hyenas feeding on a zebra.
Phot o Researchers, Inc. Hyperbola--Figure 1-8. Gale Group. |bises--A white ibis
(Eudoci nus al bus) at Estero Island, Florida. Reproduced by perm ssion--Field
Mark Publications. lIce ages--Drunmins, like this one near West Bend, W sconsin,
are conmposed of glacial till. Although their formation is not well understood,
some geol ogi sts believe they are shaped when a gl aci er advances over its own end
nor ai ne. Reproduced by pernission--JLM Visuals. |cebergs--An iceberg in Disko
Bay on the western coast of Geenland. Reproduced by perm ssion--The Stock

Mar ket . | gneous rocks--Rope-like, twisted lava like this is called pahoehoe.
Reproduced by permni ssion--JLM Vi sual s. |guanas--A chuckwal | a (Sauromal us obesus)
at the Arizona Sonora Desert Miseum Arizona. This lizard basks in the sun
during the day to reach its preferred body tenperature of 100degreesF
(38degreesC). Reproduced by pernission--Field Mark Publications. |Imune system -
Col ored scanning el ectron mcrograph of a white blood cell (pink and white)
attacki ng a Staphyl ococcus aureus bacterium (yellow). Photo Researchers, Inc.

| mmune system -The anti body-medi ated i mune response. Gale Goup. |mune system
-The cell-medi ated i nmune response. Gale G oup. Inequality--Figure 2. Gle
Group. Inequality--Figure 1. Gale Group. Influenza--A transnission electron

m crograph (TEM of influenza viruses budding fromthe surface of an infected
cell. Reproduced by perm ssion--Photo Researchers, Inc. Insectivore--The
endangered Haitian sol enodon (Sol enodon paradoxus.) secretes toxic saliva, which
it uses to paralyze its insect prey. Reproduced by perm ssion--Photo
Researchers, Inc. Insects--External and internal features of a generalized
insect. Gale Group. Integrated circuit--A circular wafer of silicon carrying
nunerous individual integrated circuits. Miltiple circuits are fabricated on one



silicon base and later cut fromit. Reproduced by perm ssion--Photo Researchers,
Inc. Integrated pest nanagenent--Conventional pest control conpared to

i ntegrated pest management. Gale G oup. |ntegunentary system-A cross section of
the skin. Sensory structures are | abeled on the right. Gale Group. Interference-
-Interference patterns created by the waves from several fallen drops of water.
Reproduced by permi ssion--Photo Researchers, Inc. Interferometry--Figure 1-5.
Gale Group. Interferons--Comercial fermentation units like these are used to
grow cul tures of m croorgani snms for biological products like interferon.
Reproduced by perni ssion--Photo Researchers, Inc. Introduced species--Gowth of
i ntroduced kudzu in Tennessee. Reproduced by perm ssion--JLM Vi sual s.

I nvertebrates--Invertebrates nake up 97% of the aninmal ki ngdom the |argest of
the five kingdoms of living organisns. Gale Group. lon exchange--Figure 1.
Structure of a synthetic ion exchange resin. Gale Group. Iris fam|ly--A Rocky
Mountain iris (lris mssouriensis). Reproduced by perm ssion--JLM Visuals.
Irrigation--lrrigated fields in California's Central Valley. U S. Geol ogical
Survey. Island--An island off the east coast of the Malay Peninsul a. Reproduced
by permi ssion--The Stock Market. Jellyfish--A jellyfish. Reproduced by

per m ssi on--The Stock Market. Jet engine--A jet aircraft with the engi ne cover
open. Photo Researchers, Inc. Jupiter--Jupiter's Great Red Spot, a trenendous
at nospheric stormtwi ce the size of the Earth, has been visible since the
earliest tel escopic observations of the planet. Public domain. Kangaroo rats--
O d's kangaroo rat. Reproduced by perm ssion--Photo Researchers, |Inc. Kangaroos
and wal | abi es--Red kangaroos in Australia. Photo Researchers, Inc. Karst

t opogr aphy-- Tower karst topography like this along the Li River in southern
China is forned when karst sinkholes deepen faster than they wi den. Reproduced
by perm ssion--JLM Visuals. Kingfishers--A common or snall bl ue kingfisher

(Al cedo atthis). Photo Researchers, Inc. Koal as--A koal a (Phascol arct os
cinereus). The animal has a highly specialized diet that consists of around 2.5
Ibs (1.1 kg) daily of about 12 species of eucal yptus | eaves. Reproduced by

perm ssion--Field Mark Publications. Lagonorphs--A pika. Reproduced by

perm ssi on--JLM Vi sual s. Lagonor phs--A bl ack-tailed jackrabbit. Reproduced by
per m ssion--JLM Vi sual s. Lake--Kettle |lakes Iike this one in Dundee, Wsconsin,
are fornmed when bl ocks of ice buried by noving glaciers nelt and | eave a
depressi on. Reproduced by perm ssion--JLM Vi suals. Lanpreys and hagfi shes--A
single Pacific lanprey with its mouth open. Photo Researchers, |Inc. Land use--
The Incas used terraces to nake optinmal use of the Iinmted | and areas avail abl e
for cultivation. These terraces are found near Machu Pi cchu, Peru. Reproduced by
perm ssion--JLM Visuals. Landfill--Fresh Kills Landfill on Staten |sland, New
Yor k. Reproduced by perni ssion--The Stock Market. Langurs and | eaf nonkeys--A
spect acl ed | angur (Trachypithecus obscurus) nursing her young. Photo
Researchers, Inc. Laser--The beam of a node | ocked, frequency doubled Nd YLF
laser is reflected off mirrors and through filters at Col orado State University.
Reproduced by pernmni ssion--The Stock Market. LCD- -The passage of |ight through a
twisted nematic (TN) cell type of liquid crystal display (LCD) when the current
to the electrodes is off (top) and when it is on (botton). Gale G oup. Leaf--A
scanni ng el ectron mcrograph (SEM of open stonata on the surface of a tobacco

| eaf (N cotiana tabacumj. Photo Researchers, Inc. Lecithin--Figure 2. Gale
Group. Lecithin--Figure 1. Gale Group. LED--LEDs on a circuit board from a radar
detector. Reproduced by perm ssion--The Stock Market. LED--This diagramof a
typical LED indicator |ight shows how snmall the actual LED is. Although the
average lifetinme of a small light bulb is 5-10 years, a nodern LED shoul d | ast
100 years or nore before it fails. Gale Group. Legunes--Red clover (Trifolium
pratense.). Reproduced by perm ssion--JLM Visuals. Lermurs--Two ring-tailed

| emurs grooni ng eachot her. Photo Researchers, Inc. Lenurs--A ring-tailed |enur
sits in atree at the Lowmy Park Zoo in Florida. Reproduced by perm ssion--Photo
Researchers, Inc. Lens--Figure 1. Gale Group. Lens--Figure 2. Gale G oup.
Leprosy--Leprosy. Reproduced by perni ssion--Phototake. Lice--A chew ng | ouse.



Reproduced by perm ssion--JLM Visuals. Lichens--British soldiers (C adonia
cristatella.), a species of lichen. Reproduced by perm ssion--JLM Vi sual s.

Li gand--Figure 3. Ceonetric isoners have the sane formnulas but different
symmetry and different properties. Gale Group. Ligand--Figure 2. Geonetric
symretry of ligands around netal. Gale Group. Ligand--Figure 4. Two orbitals, A
and B, have the sanme energy in the isolated atom Ligands (L) approach closer to
A than to B, hence the energy of Arises and B falls. Gale Goup. Ligand--Figure
5. Ethyl enedi am netetraacetic acid (EDTA) is one of the best-known chel ating
agents. @Gle Group. Ligand--Figure 6. The porphyrin nol ecul e surrounds the
metal, bonding to it by nitrogen atons at the four corners of a square. O her

I i gands may bond above and bel ow the plane of the square. (N = nitrogen, C =
carbon, H = hydrogen) Gale Goup. Ligand--Figure 1. Two |igands (amonia) each
donate a pair of electrons to bond with a silver ion. (N = nitrogen, H =
hydrogen, Ag = silver.) Gale Goup. Lilac--A lilac in bloom Reproduced by

perm ssion--M. Janes Sikkema. Lily famly (Liliaceae)--Greigii tulips.
Reproduced by pernmission--M. Janes Sikkema. Lily famly (Liliaceae)--Yellow
Spani sh oni ons. Reproduced by pernission--M. Janes Si kkema. Lithotripsy--A
lithotripter directs sound waves at the kidney stones of a patient, causing the
stones to break and di ssol ve. Reproduced by perni ssion--Photo Researchers, Inc.
Li verwort--Comon |iverwort (Marchantia pol ynorpha.). Reproduced by pernission--
JLM Vi sual s. Livestock--Chickens being grown as broilers for Gol dkist inside a

| arge henhouse. Photo Researchers, Inc. Lobsters--An Anerican |obster.
Reproduced by perm ssion--JLM Visuals. Lock--Ships in the Mraflores | ocks on

t he Panama canal. Reproduced by perni ssion--Photo Researchers, Inc. Locus--
Figure 1. Gale Group. Locus--Figure 2. Gale Group. Locus--Figure 3. Gale G oup.
Logarithns--Logarithmc scale. Gale Group. Loons--A Pacific loon resting in the
grass. Photo Researchers, Inc. Lorises--A slender loris (Loris tardigradus) in
Asi a. Photo Researchers, Inc. Lungfish--The evolution of lungfish. Gale G oup.
Lyrebirds--A nmale superb lyre bird (Menura superba.) in Australia. Here the bird
isinthe rainforest foliage though it is generally seen on the floor of the
rainforest where it finds its food. Reproduced by perm ssion--Photo Researchers,
Inc. M&ouml ; bius strip--Figure 1. Gale G oup. Mounl ;bius strip--Figure 2. Gale
Group. Macaques- - Rhesus nmonkeys, a nother and infant. Unknown source. Mach
nunber--Figure 1. Gale G oup. Mach nunber--Figure 2. Gale Goup. Machine tools--
A lathe turns an object on a horizontal axis so it can be cut with a fixed tool.
Reproduced by perni ssion--The Stock Market. Machines, sinple--A |ever being
used. Reproduced by pernission--Phototake. Mackerel --A painted macker el

(Scomber onmorus regalis) at Benwood weck, Key Largo, Florida. The fishes of the
Sconber onorus genus are the Spani sh mackerels, or seerfishes. Reproduced by

per m ssi on-- Phot o Researchers, Inc. Magnetic recordi ng/ audi ocassette--Figure 1.
Recordi ng head. Gale Group. Magnetic recordi ng/ audi ocassette--Figure 2. Cassette
and heads. Gale Group. Magnetism-A conputer graphic of a horseshoe magnet with
iron filings aligned around it. Reproduced by perm ssion--Photo Researchers,

Inc. Magnet osphere--The Earth's nagnet osphere. Gale G oup. Mangrove tree--Red
mangroves in Florida. Reproduced by pernission--JLM Visuals. Map--Figure 1. Gale
Group. Mapl es-- A sugar mapl e (Acer saccharum) on a road near G andvill e,

M chi gan. Reproduced by permi ssion--M. Janes Sikkema. Marlins--A marlin

| eapi ng. Reproduced by pernission--The Stock Market. Marnosets and tamarins--A
pygny narnoset (Cebuella pygnaea). Reproduced by perni ssion--Photo Researchers,
Inc. Marnots--A hoary marnot in Munt Rainier National Park, Wshington.
Reproduced by perni ssion--JLM Vi suals. Mars--A photograph of the Martian surface
taken by one of the Viking | anders. The | ayer of norning frost that can be seen
in the photo is | ess than one one-thousandth of an inch thick. Public domain.
Mars--Mars, as seen from space by Viking 1. The planet is slightly nore than
one-tenth as nmssive as the Earth. Public domain. Mars--The | argest vol cano on
Mars, A ynpus Mons, is nmuch larger than the |argest volcano on Earth. J ynpus
Mons is over 15.5 miles (25 kn) tall, three tinmes as tall as M. Everest, and



has a base the size of the state of Arizona. This photo shows how | arge O ynpus
Mons is conpared to Arizona. Public domain. Mass production--Mass production of
chocol at e- covered doughnuts. Reproduced by perm ssion--The Stock Market. Mass
transportation--A New York city subway train above ground in Brooklyn.
Reproduced by perni ssion--The Stock Market. Mass wasting--An aval anche.
Reproduced by perni ssion--The Stock Market. Maxi ma and mninma--Figure 1. Gale
Group. Maxima and minim--Figure 2. Gale Goup. Mayflies--A mayfly. Photo
Researchers, Inc. Menbrane--Col or enhanced scanni ng transm ssion el ectron

m crograph of cell nenbranes of two adjoining cells separated by an
intercellular cleft occupied by material mainly consisting of carbohydrates.

Phot o Researchers, Inc. Mendelian |aws of inheritance--Mendel's First Law. Gale
Group. Mendelian | aws of inheritance--Mndel's Second Law Gal e Group. Menstrual
cycl e--The menstrual cycle. Gale Group. Mercury (planet)--Figure 2. A conparison
of the internal structures of Mercury and Earth. Gale G oup. Mercury (planet)--
Figure 1. As seen fromEarth the angle between the Sun and Mercury, when Mercury
is at greatest eastern or greatest western elongation, can be as |large as
28&deqg; if Mercury is near aphelion, and as small as 18&deg; if Mercury is near
peri helion. Gale Group. Mercury (planet)--This expanse of the surface of Mercury
is about 217 m (350 km) across. These inter-crater plains, |ocated near the
south pole, are traversed by nunmerous ridges and scarps. The crustal fracturing
on Mercury is as large in scale as that on Earth. Public domain. Mercury
(planet)--Bright rayed craters and large craters, called basins, are prom nent
in this view of Mercury. Since, unlike Earth and Mars, Mercury has no

at nosphere, its landscape is not continuously shaped by erosion and deposition.
Al t hough the exterior of Mercury resenbles that of the moon, the interior of the
pl anet is probably nore sinilar to that of Earth. Public domain. Metal
production--A steel worker sanmpling the quality of "hot steel" during
producti on. Reproduced by perm ssion--The Stock Market. Metanorphosis--The
transformation fromlarva to adult that a butterfly undergoes during pupation is
an exanpl e of netanorphosis. Reproduced by pernission--Phototake. Meteors and
neteorites--Figure 1. Gale Group. Meteors and neteorites--Figure 2. Gale G oup.
Meteors and neteorites--Meteorites vary greatly in size and so do the craters
they make. This tiny crater is the result of a micro-neteor inpact on |unar
rock. This imge, as viewed, is several hundred tines the crater's actual size.
NASA. Metric system-The first provisional standard scale of a neter. Made of
copper in 1793, the scale is housed in the Archives National es de France, Paris.
Reproduced by permni ssion--The Stock Market. M ce--Harvest nice feasting on wheat
grai ns. Reproduced by pernmni ssion--Photo Researchers, Inc. Mcroscopy--A scanni ng
el ectron mcroscope at the Billancourt Centre, Boul ogne, France. This systemis
used in the testing of Renault Sport's notor racing engines. The sanples on
screen are the fracture faces of conponents subjected to a tensile strength
test. Reproduced by perm ssion--Photo Researchers, Inc. Mcroscopy--An atonic
force mcrograph of the surface of a thin copolyner film The atonmic force

m croscope (AFM is capable of atomi c-scale resolution, and works by drawi ng a
very fine probe across the surface of the sanple . The vertical notion of the
probe is converted into electronic signals which are then processed to give the
type of surface map seen here. The advantage the AFM has over the scanni ng
tunneling microscope is that it works for sanples that are not electrical
conductors. Reproduced by perm ssion--Photo Researchers, Inc. Mcroscopy--A

typi cal conpound nicroscope. Reproduced by permn ssion--Phototake. M crowave
conmuni cati on--A m crowave communi cations tower in Minich, Gernany. Reproduced
by permi ssion--Photo Researchers, Inc. M graine headache--The phases of a

typi cal m grai ne headache. Gale G oup. M I kweeds--M I kweed in seed. Reproduced
by permi ssion--JLM Visuals. MIky Way--A fish- eye lens view of the southern

M1l ky Way fromthe constellation Sagittarius (left) through Scorpius, Centaurus,
and Crux (the Southern Cross), to Carina (right). The MIky Way is intersected
by dark | anes and cl ouds of dust, which obscure the stars beyond. The photo was



taken from Ayers Rock, Australia. Reproduced by perm ssion--Photo Researchers,
Inc. Mning--Earth novers strip mining for coal in Wst Virginia. Reproduced by
per m ssi on--The Stock Market. M nk--An American mink (Mistela vison) in Flathead
Nati onal Forest, in Montana. Reproduced by perni ssion--The Stock Market. M nor
pl anets (asteroids)--Figure 1. Gale Group. Mnor planets (asteroids)--Figure 2.
Gale Goup. Mnt famly--Basil (Ccinmum basilicum. Reproduced by perni ssion--JLM
Visuals. Mstletoe--Mstletoe in Florida. Reproduced by permni ssion--JLM Visuals.
M tes--A scanning electron mcrograph (SEM of a dust mite. Reproduced by

per m ssi on-- Phot ot ake. Mtosis--Figure 1. Stages of mtosis. Gale G oup.

Mocki ngbi rds and thrashers--A curve-billed thrasher (Toxostona curvirostre)
perched near its nest in a cactus at the Arizona Sonora Desert Museum Arizona.
Reproduced by permi ssion--Field Mark Publications. Mle-rats--A nole rat
(Cryptonys hottentotus) from southern Africa. Reproduced by perm ssion--Photo
Researchers, Inc. Ml ecule--Figure 1. Various ways of depicting nol ecul es. The
Gal e Group. Mol ecul e--Figure 2. Mddels of various elenments. Gale G oup.

Mol ecul e--Figure 3. Structural fornulas help differentiate between substances
that share identical molecular formlas, such as ethyl alcohol and nethyl ether.
Gal e Group. Mol ecule--Figure 4. The el ectron sea nodel, (a) represents an al kali
metal with one val ence electron and (b) represents an al kaline earth netal

with two val ence el ectrons. Gale Group. Ml es--The European nole (Tal pa

eur opaea). Reproduced by perm ssion--The Stock Market. Mongooses--A dwarf
nongoose feeding at a termte nmound. Photo Researchers, Inc. Mnitor |izards--
Two Konpdo dragons (Varanus konodoensi s). Photo Researchers, Inc. Mnkeys--A
young femal e spi der nonkey (Ateles geoffroyi). Reproduced by perm ssion--Photo
Researchers, Inc. Mnoculture--A wheat field near Greel ey, Colorado. Reproduced
by perni ssion--Photo Researchers, Inc. Mon--The first footprint on the noon's
surface, made by astronaut Neil A. Arnmstrong on July 20, 1969, shows the
fineness of the lunar soil . The soil is produced when moon rock is weathered by
i mpacting neteors, solar winds and extrene tenperature changes. In nany areas
the soil appears to be a few neters thick. Public domain. Mon--A photo of the
full moon taken from Apollo 17. The nmare regions, which are relatively flat,
appear as dark areas because they reflect less light. The highlands are |ighter
in color and have a nore rugged surface than the nmare. About 1/3 of the surface
shown in this picture cannot be seen fromthe Earth. Reproduced by pernission--
JLM Vi sual s. Moon--A close-up of the back side of the noon taken from Apollo 13.
The large mare area is Mare Moscovi ense. The large crater on the horizon is | AU
nunber 221. Public domain. Mose--A noose feeding on pond vegetation in Baxter
State Park, Mine. Reproduced by pernission--The Stock Market. Msquitoes--A
nosquito withdraws its proboscis after feeding in Al pena, M chigan. Reproduced
by perni ssion--Photo Researchers, Inc. Mdss--The life cycle of a generalized
noss. Gale Group. Moths--A cecropia noth |arva (Hyal ophora cecropia) in Royal
OGak, M chigan. Reproduced by perm ssion--Field Mark Publications. Mths--A
cecropi a noth (Hyal ophora cecropia) in Royal Cak, M chigan. Adults of this
species are seen increasingly in urban areas, and often during the day.
Reproduced by perni ssion--Field Mark Publications. Mtion--The sinple harnonic
noti on of a pendul um Reproduced by pernission--Phototake. Muntain--Muntain in
Banff National Park, Canada. This nountain shows rock folds which are the result
of the collision of the Earth's plates. Reproduced by permni ssion--JLM Visuals.
Mul berry fanily (Moraceae)--Common fig (Ficus carica). Reproduced by pernission-
-JLM Vi sual s. Muskoxen- - Muskoxen, when threatened, forma defensive circle.
Reproduced by perm ssion--JLM Vi suals. Miskrat--A nuskrat. Photo Researchers,
Inc. Mustard fam|y--Skunk cabbage bl ossons. Reproduced by permi ssion--M. Janes
Si kkema. Mutation--A six-legged green frog. Reproduced by perm ssion--JLM

Vi sual s. Mynah birds--A nynah bird known to the locals as "Martin" on the island
of Mauritius in the Indian Ccean. Reproduced by perm ssion--The Stock Market.
Myrtle fam | y--Eucal yptus trees near Alice Springs, Australia. Reproduced by

per m ssi on--JLM Vi sual s. Nanot echnol ogy--Figure 1. Gale Group. Natural fibers--A



scanni ng el ectron mcrograph (SEM of silk fibers froma ki nbno. Photo
Researchers, Inc. Natural gas--An offshore natural gas drilling platform
Reproduced by permi ssion--The Stock Market. Neptune--Two i mages of Neptune taken
53 hours apart. Reproduced by pernission--JLM Visuals. Neptune--The size of
Neptune's Great Dark Spot (top) conpared to the size of the Earth (bottom.
Public dommi n. Neptune--Figure 2. Diagramof the offset and tilted nmagnetic
field of Neptune. Gale Group. Neptune--Figure 1. The Voyager 2 trajectory

t hrough the Neptune system (A) is a large view of the system show ng the
projected orbits of Nereid and Triton. Tick narks on the trajectory show Voyager
2's position at one-day intervals. (B) is an enlarged view covering a 10-hour
peri od that includes closest approaches to Neptune and Triton and passage
through the Earth and sol ar shadows (occultation zones). Neptune's ring system
is also indicated. Here tick marks along the trajectory are at one-hour
intervals. Gale Goup. Neptune--Figure 3. Gaph of the latitude of the subsolar
point on Triton from 1993 to 3000. Gale Group. Neuron--A scanning el ectron

m crograph (SEM of three neurons of the human cerebral cortex. Reproduced by
per m ssi on-- Phot o Researchers, Inc. Neuron--The features of a typical nultipolar
neuron. Gale Goup. Neutron star--Figure 1. Illustration of the relationship
between a neutron star's rotation axis and its magnetic axis. Gale G oup. New s-
- A rough-ski nned newt (Taricha granul osa). Photo Researchers, Inc. Ni ghtshade--A
partially cut field of tobacco in southern Wsconsin. Reproduced by pernission--
JLM Vi sual s. Nightshade--A red missile pepper plant. Reproduced by perni ssion--
M. James Si kkema. Nitrogen cycle--The nitrogen cycle. Gale G oup. Non-point
sour ce--Non-poi nt sources. Gale Group. North Anerica--Munt Sopris in the Rocky
Mount ai ns near Aspen, Col orado. Reproduced by perm ssion--Photo Researchers,
Inc. North Anerica--North America. Gale Group. Nuclear fission--A nuclear chain
reaction: the successive fissioning of ever-increasing nunbers of uranium 235
atoms. The Gale Group. Nucl ear fission--The Davi s-Besse Nucl ear Power Plant on
the shore of Lake Erie in QCak Harbor, Chio. Reproduced by perm ssion--Field Mark
Publ i cations. Nucl ear fusion--The JET (Joint European Torus) nucel ar fusion
reactor. Photo Researchers, Inc. Nuclear reactor--Subnmerged in water, the fuel
element is removed fromthe High Flux |Isotope Reactor (HFIR) at the OCak Ridge
Nati onal Laboratory. Reproduced by permni ssion--Photo Researchers, Inc. Nunbat--A
nunbat (Myrnecobi us fasciatus). Reproduced by perm ssion--Photo Researchers,
Inc. Nuthatches--A white-breasted nuthatch (Sitta carolinensis) at Kensington
Met ropar k, M chi gan. Reproduced by perm ssion--Field Mark Publications.
Nutrition--A healthy diet includes a variety of foods. Reproduced by pernmni ssion-
-The Stock Market. Cceanography--Cceanographers energe from ALVIN, a subnersible
vessel used for underwater study. Unknown source. Octopus--A gulf [ongarm
octopus of f the coast of western Mexico. Reproduced by perm ssion--JLM Vi sual s.
A d-growth forests--An old-growth Douglas fir forest in the Pacific Northwest.
Reproduced by perni ssion--Photo Researchers, Inc. Opossumns--An immature opossum
hanging by its tail. Photo Researchers, Inc. Ochid famly--Showy |ady-slipper
(Cypri pedi um regi nae). Reproduced by perm ssion--Field Mark Publications. Oyx--
A herd of scimtar-horned oryx. Photo Researchers, Inc. Gsnosis--Figure 1.
Random col | i sions with seni perneabl e nenbrane. Gale G oup. Osnpsis--Figure 2.
Gsnosi s equal i zes concentration. Gale Goup. Oters--A mated pair of sea otters,
male (left) and female (right). Photo Researchers, Inc. OuM s--Northern spotted
ow. US. Fish and Wlidlife Service, Washington D.C. Ozone | ayer depletion--An
atnosphere with a relatively intact ozone layer (left) conpared to one with an
ozone | ayer conproni sed by chl orofl uorocarbon (CFC) emissions. Gale G oup.
Pacemaker - - Pacermakers |i ke these are usually inplanted under the skin below the
col I arbone and connected to the heart by a wire inserted into a najor vein in

t he neck and gui ded down into the heart. Reproduced by perm ssion--Photo
Researchers, Inc. Pal eobotany--Fossilized Al ethopteris a seed fern fromthe
Pennsyl vani an peri od. Reproduced by perm ssion--JLM Visuals. Pal eontol ogy- -
Researchers cl eani ng di nosaur fossils in a pal eontol ogy | aboratory in Esperaza,



France. The fossils arrive encased in a protective plaster cast and with sonme of
the original surrounding rock still attached. They are cl eaned thoroughly and
treated with stabilizing chenicals before being studied or classified.
Reproduced by perni ssion--Photo Researchers, Inc. Pal eontol ogy--Figure 5. The
coelacanth Latineria. Gale Group. Pal eontol ogy--Figure 6. Ichthyostega. Gale
Group. Pal eontol ogy--Figure 7. Two advanced pel ycosaurs: Edaphosaurus (a) and

D metrodon (b). Gale G oup. Pal eontol ogy--Figure 8. Ancient marine reptiles.

Gal e Group. Pal eontol ogy--Figure 9. Late Jurassic plesiosaurs: Cryptoclidus (a
&np; b) and Liopleurodon (c). Gale G oup. Pal eontol ogy--Figure 10. The

pt er osaur Ranphorhynchus gemm ng. Gale Group. Pal eontol ogy--Figure 11. The first
bird, Archaeopteryx. Gale G oup. Paleontology--Figure 2. Eurypterid. Gale G oup.
Pal eont ol ogy--Figure 1. Trilobite. Gale G oup. Pal eontol ogy--Figure 3. Pikaia,
the world's first known chordate; found at Burgess Shale. Gale G oup.

Pal eont ol ogy--Figure 4. An ancient jaw ess fish, Henicyclaspis. Gale G oup.

Pal ns- - Coconut palns in Florida. Reproduced by pernission--JLM Visuals. Pandas--
A gi ant panda in China. Reproduced by perni ssion--JLM Visuals. Pangolins--A
pangol i n. Photo Researchers, Inc. Parabola--Figure 4. Gale G oup. Parabol a--
Figure 3. Gale Group. Parabola--Figure 1. Gale Group. Parabola--Figure 2. Gale
Group. Parrots--The endangered hooded parakeet (Psephotus dissimlis).
Reproduced by perni ssion--Field Mark Publications. Parrots--Double yellow Arazon
parrot. Reproduced by permission--Field Mark Publications. Particle detectors--
Figure 3. Cerenkov radiation. Gale Goup. Particle detectors--Mark | detector at
the Stanford Linear Accelerator Center (SLAC), California. The orange box-Ilike
structure at the | eft houses magnets that gui de beans of el ectrons and positrons
t hrough the accelerator. The |arge octagonal structure is forned by the
detector's magnet. Wthin it are two rings of photonultiplier tubes that detect
light as it passes through the detector. Reproduced by perni ssion--Photo
Researchers, Inc. Particle detectors--Figure 1. Schematic di agram of the Geiger
counter. Gale Group. Particle detectors--An electron in a magnetic field spirals
sone 36 times in a cloud chanber at the Lawence Berkel ey Laboratory in
California. The track of the electron, which starts at the bottom of the
picture, is some 33 ft (10 m) long. Its spiral becomes tighter half way up the
pi cture because the electron | oses energy by radiating a photon. The snall
irregularities in the spacing between the | oops are due to scattering when the
electron is deflected slightly by collisions with atonms in the chanber's gas.
Reproduced by perni ssion--Photo Researchers, Inc. Particle detectors--Figure 2.
A gamma ray scintillation spectroneter. Gale Group. Partridges--Partridges.
Reproduced by perni ssion--The Stock Market. Peafow --A peacock (Pavo cristatus).
Reproduced by pernission--Field Mark Publications. Peccaries--A javelina
(Tayassu tajacu), or collared peccary, at the Aransas National WIdlife Refuge,
Texas. Note the irregular collar (which is yellowish in color) running from
shoul der to shoul der. Reproduced by permni ssion--Field Mark Publications.

Pel i cans-- A brown pelican (Pelecanus occidentalis) at the Evergl ades Nati onal
Park, Florida. Unlike the American white pelican, the brown is nonnigratory,
preferring saltwater habitats year round. Reproduced by perm ssion--Field Mrk
Publ i cations. Pengui ns--A gentoo penguin with its chick. Reproduced by

per m ssi on--JLM Vi sual s. Peninsul a-- A rocky peninsula in Acadi a National Park,
Mai ne. Reproduced by pernission--JLM Visuals. Periodic functions--Figure 3. Gale
Group. Periodic functions--Figure 1. Gale Group. Periodic functions--Figure 2.
Gale Group. Periodic table--The periodic table. Gale Group. Periodic table--
Figure 2. Size representation of the atomic radii of the main-group el enments.
Gal e Group. Pests--Eight-spotted forester noth caterpillars devouring poplar.
Reproduced by permi ssion--JLM Vi sual s. Petrol eum-The 799&ndash; mi

(1, 286&ndash; km) | ong Trans- Al aska Pipeline is capable of transporting over 1.2
mllion barrels of oil per day. Reproduced by perm ssion--JLM Visual s.

Pheasant s-- A nal e ring-necked pheasant (Phasi anus col chicus) on Pel ee Island,
Ontari o. Reproduced by permi ssion--Field Mark Publications. Phenyl group--Figure



1. Gale G oup. Phosphorus renoval --The phosphorus cycle. Geological uplift
accounts for the presence of the phosphate rocks (upper left). Gale Goup

Phot ogr aphy--The world's first photograph, taken by Joseph Ni cephore N epce in
1826, of the courtyard of his famly's estate in France. Reproduced by

per m ssi on--Corbis Corporation. Phototropism-Plants respond to the direction
and anmount of l|ight they receive. The seedling at the right was grown in nornal
all-around light. The one in the center received no light. The plant at the |eft
grew toward the light that it received on only one side. Reproduced by

per m ssi on-- Phot o Researchers, Inc. Photovoltaic cell--A customdesigned sol ar
power ed desalination systemin Jeddah, Saudi Arabia. It is conmposed of 210

phot ovol tai ¢ nodul es that supply 8 kil owatts of power (peak) for conversion of
highly saline water into fresh drinking water. Reproduced by perm ssion--
Phot ot ake. Pi geons and doves--A Victoria crowned pigeon (Goura victoria). Both
sexes of this species possess the crest, but only the nale perforns the
courtship display in which it is shown off. Reproduced by perm ssion--Field Mark
Publ i cations. Pigs--A warthog (Phacochoerus aethi opi cus) in Kenya. Reproduced by
perm ssion--JLM Vi sual s. Pike--A redfin pickerel. Reproduced by perm ssion--JLM
Vi sual s. Pines--A Scotch pine. Reproduced by pernission--M. Janes Sikkemns.

Pi pefish--A pipefish (Sygnathus sp.) swi mmng through the water. Photo
Researchers, Inc. Planetary nebul ae--The Cat's Eye Nebula (NGC 6543) as seen
fromthe Hubbl e Space Tel escope. The shells of gas were expelled froma dying
star (center) during its last stages of life. It has been suggested, in order to
explain the intricate features seen in the shells, that another star is orbiting
around the dying star. The knots and thin filanents seen along the periphery of
the gas (bottomright and top left) might have been forned by a pair of high-
speed jets ejected by the conpanion star interacting with the gas in the shells.
Public domain. Planetary nebul ae--Figure 4. Gale Group. Planetary nebul ae- -
Figure 3. Gale Group. Planetary nebul ae--Figure 2. Gale Group. Planetary

nebul ae--Figure 1. Gale Goup. Plant--Sone features comon to the roots of
nonocots can be seen in this cross section of a Smilax. root. Reproduced by

per m ssi on- - Phot ot ake. Pl astics--A scanning el ectron nmicrograph (SEM of the
surface of a sheet of biodegradable plastic . The spherical object that

dom nates the image is one of many granul es of starch enmbedded in the surface of
the plastic. When the plastic is buried in soil the starch grains take up water
and expand. This breaks the naterial into small fragments, increasing the
contact area with the soil bacteria that digest plastic. Reproduced by

per m ssi on-- Phot o Researchers, Inc. Plate tectonics--A section of the San
Andreas Fault south of San Francisco is occupied by a reservoir. Reproduced by
perm ssion--JLM Vi sual s. Plovers--A sem pal mated pl over. Photo Researchers, |nc.
Pluto--Figure 1. The Pluto-Charon system Gale G oup. Pluto--An artist's view of
Pluto and its only noon Charon. Public domain. Pneunonia--A chest x ray show ng
| obar pneunopnia in the |ower | obe of a patient's right lung. The alveoli (air
sacs) of the lung becone bl ocked with pus, which forces air out and causes the

I ung to becone solidified. Reproduced by pernission--Photo Researchers, Inc.
Poi nt source--A point source. Gale Group. Polar coordinates--Figure 3. Gale
Group. Pol ar coordinates--Figure 2. Gale G oup. Polar coordinates--Figure 1

Gal e Group. Pollination--A honeybee becones coated in pollen while gathering
nectar and transports the pollen as it goes fromflower to flower. Reproduced by
perm ssion--. Pollination--A cross section of the anther of a lily, show ng open
pol |l en sacs and the rel ease of pollen grains. Reproduced by perm ssion--JLM
Visuals. Pollution control--Equi prent for the conplete recovery and control of
air, acids, and oxi de em ssions. Reproduced by perm ssion--Phot ot ake. Pol ygons- -
Figure 1. Gale Group. Poppies--Arctic poppies (Papaver radicatum). Reproduced
by permi ssion--JLM Vi sual s. Porcupi nes--A porcupine (Hystrix africaeaustralis)
with its quills erect. Photo Researchers, Inc. Prairie--Atall grass prairie
during a Montana sumer. Reproduced by perm ssion--Photo Researchers, Inc.
Prairie chicken--This display by a prairie chicken is sonetines called



“boom ng.' Reproduced by pernission--JLM Visuals. Prairie dog--A black-tailed
prairie dog (Cynonys | udovicianus) at the Sonora Desert Miseum Arizona.
Reproduced by permi ssion--Field Mark Publications. Praying mantis--A praying
mantis on a pitcher plant in Bruce National Park, Ontario. The European nantis
(Mantis religiosa) and the Chinese mantis (Tenodera aridifolia) are both conmnon
to northern North Anerica and are both introduced species. The only mantids
native to the continent are in the south. Reproduced by perm ssion--Field Mrk
Publ i cations. Precession of the equi noxes--Figure 1. The precessional notion of
a top. Gale Group. Precession of the equi noxes--The precessional notion of the
Earth. Gale Group. Precious nmetal s--Over one ton of gold bars. Photo
Researchers, Inc. Precipitation--Hailstones are often conposed of concentric

| ayers of clear and opaque ice. This is thought to be the result of the stone
traveling up and down within the cloud during its formation. Opaque |ayers woul d
be created in the upper, colder parts of the cloud, where the water droplets are
smal | and freeze rapidly, formng ice with nunerous air enclosures. In the

war ner, |ower parts of the cloud the water droplets would spread over the
surface of the hailstone so that little air is trapped and the ice is
transparent. Reproduced by pernission--Photo Researchers, Inc. Predator--A
cheetah and her cubs at a kill in the Kalahari, South Africa. Reproduced by
perm ssi on--The Stock Market. Prenatal surgery--Preparation for prenata
surgery. Gale Group. Prenatal surgery--A specific surgical procedure to correct
a defect in the diaphragm of a devel oping fetus. Gale G oup. Prescribed burn--
Use of controlled burning for prairie managenent in South Dakota. Reproduced by
per m ssi on-- Phot o Researchers, Inc. Prinroses--Bloomof the shooting star, a
menber of the primose famly. Reproduced by perm ssion--Field Mark
Publ i cations. Projective geonmetry--Figure 2. Gale Group. Projective geonetry--
Figure 1. Gale Group. Prokaryote--Two typical prokaryotic cells: a blue-green
al ga and a bacteria. Gale Group. Prosthetics--An artificial knee joint as used
in replacenent surgery (seen fitted to human bone sanpl es). Reproduced by

per m ssi on-- Phot o Researchers, Inc. Prosthetics--A typical above-the-knee
prosthesis. The flesh-col ored foam cover is worn over the working prosthesis on
the right. Gale G oup. Puffer fish--An inflated bl owfi sh. Photo Researchers,
Inc. Pyramid--Pyram ds at G za, Egypt. Reproduced by perm ssion--The Stock

Mar ket . Pythons--A green tree python. Reproduced by perm ssion--JLM Vi sual s.
Quadrilateral --Quadrilateral figures. Gale Group. Quadrilateral --Quadril ateral
figures. Gale Group. Quail--A Ganbel's quail (Lophortyx ganbelii) in the Arizona
Sonora Desert Museum Arizona. Reproduced by perm ssion--Field Mark
Publ i cati ons. Quantum mechani cs--Figure 1. Gale G oup. Quasar--Hubble Space

Tel escope (HST) views of the distant quasar 120+101 indicate that its inage has
been split by gravitational |ensing, a phenonenon by which the pull of a massive
obj ect, such as a gal axy, can bend the |ight of another object when the |ight
passes near or through the massive object. Reproduced by perni ssion--Photo
Researchers, Inc. Rabies--An engraving showi ng antirabies vaccination at the
Pasteur Institute in Paris. Louis Pasteur (1822-1895) devel oped a rabies virus
that was nilder and had a shorter incubation period than the wild virus. A
person bitten by a rabid animal would be inoculated with the Pasteur virus and
rapi dly develop imunity to the wild strain. The first human patient was
successfully treated in 1885. Reproduced by permi ssion--Photo Researchers, Inc.
Raccoons--A northern raccoon (Procyon lotor) in Flathead National Forest in
nort hwest ern Montana. Reproduced by pernission--The Stock Market. Radar--A
conput er generated 3D perspective view of Death Valley, California, constructed
fromradar data fromthe Shuttle I maging Radar-C (SIR-C) conbined with a digita
el evati on map. Reproduced by perm ssion--Photo Researchers, Inc. Radial

ker at ot omy- - Radi al keratotomy scars on the cornea of an eye. Reproduced by

per m ssi on- - Phot ot ake. Radi ati on detectors--A handhel d Gei ger counter
Reproduced by perni ssion--Photo Researchers, Inc. Radi o--Radio towers on El den
Mount ai n above Fl agstaff, Arizona. Each transmitting antenna has a size that



mat ches the wavel ength of the signal it transmts. Reproduced by perm ssion--The
Stock Market. Radioactive tracers--Figure 1. Schematic di agram of an Anger
Scintillation Camera. Gale G oup. Rainforest--Muntain rainforest in Kenya.
Reproduced by perni ssion--The Stock Market. Rats--A brown rat scavenging in a
gar bage can. Photo Researchers, Inc. Rays--Gant 6 ft (1.8 n) stingrays cone to
di vers for handouts at Stingray City, G and Caynman. Reproduced by perm ssion--
The Stock Market. Real nunbers--Real nunmbers. Gale G oup. Rectangle--A
rectangle. Gale G oup. Recycling--Curbside collection of recycl abl e househol d
wastes in Livonia, Mchigan. This nunicipality, and nany others, nandates the
recycling of glass, newsprint, steel cans, and certain kinds of plastics.

Recycl abl e wastes are collected in bins provided by the city and pl aced outside
for pickup. Reproduced by perm ssion--Field Mark Publications. Red giant star--
Figure 1-3. Gale Group. Reflections--Figure 1-4. Gale Group. Refrigeration--An

i ndustrial food refrigeration unit. Reproduced by perm ssion--The Stock Market.
Rel ation--Figure 2. Gale Group. Relation--Figure 1. Gale Group. Respiratory
system -The human respiratory system Gale G oup. Retrograde notion--Figure 2.
Gale Group. Retrograde nmotion--Figure 1. Gale Group. Rh factor--Rh disease. Gale
Group. Rhesus nonkeys--A not her Rhesus nmonkey with her infant. Photo
Researchers, Inc. Rhinoceros--A white rhinoceros. There are two subspeci es of
white rhinoceros in Africa. The northern white rhinoceros is found only in Zaire
and is a critically endangered subspecies. The southern subspecies is found in
South Africa, Botswana, Zi nbabwe, Nami bia, Swazil and, Kenya, Mzanbi que, and
Zambi a. Reproduced by perm ssion--Field Mark Publications. Rivers--The Parana
River in Brazil. Reproduced by perm ssion--Photo Researchers, Inc. Robotics--A
police robot handling a |live bonb by renpote control. Reproduced by pernission--
Phot o Researchers, Inc. Rockets and missiles--First flight of the Ariane 4
rocket. Photo Researchers, Inc. Rodents--A nole rat, Cryptonys hottentotus. from
southern Africa. Reproduced by perm ssion--Photo Researchers, Inc. Root systent-
Figure 2. The root cap shown in relation to root hairs and energing | ateral
roots. Gale Group. Root system-Figure 1. Early stages in the devel opment of a
root tip, illustrating its four regions. Gale G oup. Rose fam|ly--A dwarf apple
tree. Reproduced by perm ssion--M. Janes Si kkema. Rose famly--O namental rose.
Reproduced by permi ssion--Field Mark Publications. Rotation--Figure 1. Gale
Group. Rotation--Figure 2. Gale Group. Rushes--Spi ke rushes. Reproduced by

perm ssion--JLM Visual s. Rusts and snuts--Smut on corn. Reproduced by

per m ssi on-- Phot o Researchers, Inc. Saiga antel ope--A nale saiga antel ope (Saiga
tatarica). Reproduced by permni ssion--Photo Researchers, Inc. Sal amanders--A

sal amander (Tylototriton verrucosus). Photo Researchers, Inc. Sal non--Sockeye
sal ron (Oncor hynchus nerka). Reproduced by pernission--The Stock Market.

Sandpi pers--A red-backed sandpiper (Calidris alpina) at the Otawa Nati onal
Wldlife Refuge, Ohio. This bird feeds by probing or rapidly "stitching" with
its bill (like the needle of a sewing machine), leaving a line of tiny holes in
the mud. Reproduced by perm ssion--Field Mark Publications. Satellite--Intel sat
VI. floating over the Earth. Public domain. Saturn--Saturn, the second | argest
planet in the solar system and its systemof rings. Public domain. Saturn--
Encel adus, one of Saturn's seven internedi ate noons, is the nost reflective body
in the solar system largely because its surface is a thin crust of always new

i ce. Reproduced by permssion--JLM Visuals. Saturn--Figure 1. Main ring features
visible fromEarth. Gale G oup. Savanna--Zebras on the savanna in Masai Mara,
Kenya. Reproduced by pernission--JLM Visuals. Saxifrage fanily--Red currant.
Reproduced by perni ssion--JLM Vi suals. Scavenger--Vultures feeding on a giraffe
i n Kenya. Reproduced by permi ssion--JLM Visuals. Scorpionfish--Alionfish
(Pterois volitans) in the Coral Sea. Reproduced by perm ssion--JLM Visual s.

Scul pi ns--A nottled scul pin. Reproduced by pernission--JLM Visuals. Sea
anenones-- A sea anenone. Reproduced by perm ssion--JLM Visuals. Sea horses--A
conmon seahorse (H ppocanpus ingens). Photo Researchers, Inc. Sea |evel--These
wave-cut marine terraces in Ilran are evidence of a historic |owering of the sea



| evel . Reproduced by permi ssion--JLM Visuals. Sea |ions--South American sea
lions on the edge of the beach. Photo Researchers, Inc. Seal s--Northern el ephant
seal s (Mrounga angustirostris) at the Ano Nueva Reserve, California. Reproduced
by permi ssion--Field Mark Publications. Seals--Northern fur seal with his harem
of femal e cows. Photo Researchers, Inc. Seasons--The seasons. Gale G oup.
Secretary bird--A secretary bird. Standing nearly 4 ft (1.2 m high, the bird
can kill the nost venenpus of snakes by striking themrepeatedly with its

tal oned feet. Photo Researchers, Inc. Sedges--Cottongrass in the Yukon.
Reproduced by perm ssion--JLM Vi sual s. Sedi nent and sedi mentation--Figure 1.

Tabl e of nanes for sedinentary particles based on grain size. Gale G oup.

Sedi nent and sedi nentation--Figure 2. This graph illustrates that consoli dated,
fine-grained clay deposits subjected to stream erosion can be nearly as
difficult to erode as gravel and boul ders. Gale G oup. Sedi nent and

sedi nentation--Sorted sedinent in a gravel pit south of Wst Bend, W sconsin.
Reproduced by pernmi ssion--JLM Visuals. Sedinentary rock--A sanple of |inestone.
Phot o Researchers, Inc. Seeds--A close-up of grass seed on grass. Reproduced by
per m ssi on--The Stock Market. Sequoi a--The CGeneral Sherman tree in Sequoia
National Park, California. Reproduced by perm ssion--JLM Visuals. Set theory--
Figure 2c. Gale Group. Set theory--Figure 2b. Gale Group. Set theory--Figure 2a.
Gale Group. Set theory--Figure 1b. Gale Goup. Set theory--Figure la. Gale
Group. Sextant--A sextant. Reproduced by pernmi ssion--The Stock Market. Sexually
transmitted di seases--The progression of a sexually transnmitted di sease (STD).
Gal e Group. Sharks--A sand tiger shark (Odontaspis taurus). Photo Researchers,
Inc. Sheep--Sheep grazing in a field. Photo Researchers, Inc. Shrews--A conmon,
or masked shrew. Photo Researchers, Inc. Shrikes--A Northern shrike perched on a
branch. Photo Researchers, Inc. Shrinp--A peppermnt shrinp. Reproduced by

perm ssion--JLM Vi suals. Sickle cell anem a--A scanning electron nicroscopy
(SEM scan of red blood cells taken froma person with sickle cell anenmia. The
bl ood cells at the bottomare normal; the diseased, sickle-shaped cell appears
at the top. Reproduced by perm ssion--Photo Researchers, Inc. Silk cotton famly
(Bonbacaceae) - - Baobab trees in western Australia. Reproduced by perm ssion--JLM
Vi sual s. Skates--A winter skate. Photo Researchers, Inc. Skeletal system-A
frontal view of the human skel eton. Reproduced by perm ssion--Photo Researchers,
Inc. Skeletal system-A scanning electron nicrograph (SEM of normal hunan
cancel | ous (spongy) bone. The shafts of |ong bones such as the femur are
conprised of two types of bone of differing densities: conpact bone fornms the
outer region, and cancell ous bone fornms the core. In living cancellous bone, the
cavities of the open structure contain bone marrow. Reproduced by perm ssion--
Phot o Researchers, Inc. Skinks--A juvenile 5-1ined skink (Euneces fasciatus).
Reproduced by permi ssion--JLM Vi suals. Sl ash-and-burn agricul ture--Slash-and-
burn agriculture in Peru. Reproduced by perm ssion--Photo Researchers, |nc.

Sl eep disorders--A patient with acute sleep apnea is hooked up for a night's
sleep at a Stanford University Lab. Reproduced by perm ssion--Photo Researchers,
Inc.0. Sloths--A three-toed sloth. Reproduced by perm ssion--Photo Researchers,
Inc. Small pox--Snallpox on the armof a man in India. Reproduced by pernission--
Phot ot ake. Snel | --The process by which olfactory information is transmtted to
the brain. Gale Goup. Snails--A land snail. Reproduced by perni ssion--JLM

Vi sual s. Snapdragon fanily--1ndian paintbrush (Castilleja sp.). Reproduced by
perm ssion--Field Mark Publications. Soil--The |ayers of soil are called

hori zons. Together they nmake up the soil profile. Reproduced by perm ssion--
Field Mark Publications. Solar activity cycle--Figure 1. Annual nean sunspot
nunbers from 1610-1980. Gale G oup. Solar flare--A solar flare erupting fromthe
chronosphere of the Sun. Photo Researchers, Inc. Solar system-An illustration
showi ng the orbits of the planets in the Solar system (top) and their
conparative sizes (bottom. Public domain. Solar system-Figure 1. Gale G oup.
Sol ar system-Figure 2. Schenatic of present-day solar system Gale G oup. Sol ar
system-Figure 3. Condensation sequence and tenperature versus di stance rel ation



in the young solar nebula. Gale Group. Solubility--Figure 1. Gale Group. South
America--South Anerica. Gale Group. Space probe--Figure 2. Gale G oup. Space
probe--Figure 1. Gale Group. Space shuttle--The space shuttle Di scovery being
noved by crawler to the top of pad 39B at the Kennedy Space Center. Public

domai n. Spacecraft, nanned--The liftoff of Apollo 11 from pad 39A at Kennedy
Space Center on July 16, 1969 at 9:32 A M Crewren Neil A Arnmstrong, M chael
Collins, and Edwin E. Aldrin Jr. achieved the first successful manned | unar
 andi ng on the Apollo 11 mission. Public domain. Spacecraft, manned--The Sal yut
7 space station photographed in orbit. Attached to the space station at the
bottom wth the separate solar panels, is the Soyuz T14 ferry spacecraft. Soyuz
T14 was | aunched on Septenber 17, 1985 and carried cosnonauts VI adimr Vasyutin,
Al exander Vol kov, and Georgi Grechko to Salyut 7. Their mnission was termn nated
when Vasytin becane seriously ill, and they returned to Earth on Novenber 22,
1985. Reproduced by perm ssion--Photo Researchers, Inc. Sparrows and buntings--A
song sparrow (Mel ospiza nel odia) at Isle Royale National Park, M chigan.
Reproduced by perni ssion--Field Mark Publications. Species--Two | esser earless
lizards, Hol brookia macul ata. They are genetically the sane species, but the
upper one is from Wite Sands. Reproduced by permi ssion--JLM Vi sual s.
Spectroscope--Figure 1. A sinple grating spectroscope. Gale G oup. Spectrum -
Figure 3. Schematic of the absorption spectrum of atonic hydrogen recorded on a
phot ographic plate. Gale Group. Spectrum-Figure 2. Black body em ssion spectra
for sources at three different tenperatures, corresponding to the Sun, a 500-
watt incandescent |ight bulb and a candle. Gale Group. Spectrum-Figure 1. A

di agram of Newton's 1666 spectrum experinment. Gale G oup. Spider nonkeys--A

spi der nonkey. Photo Researchers, Inc. Spiderwort fam|ly--Wandering jew.
Reproduced by pernmi ssion--JLM Visuals. Spina bifida--An infant with spina

bi fi da. Reproduced by perm ssion--Photo Researchers, Inc. Spiny anteaters--A
short - nosed echi dna (Tachygl ossus acul eatus), or spiny anteater, wadi ng through
mud to drink at a drying-up waterhole in Little Desert, Victoria, Australia.
Phot o Researchers, Inc. Spiral--This faned spiral staircase in the Loretto
Chapel (Chapel of Qur Lady of Light) in Santa Fe, New Mexico, has no central
support. Reproduced by perm ssion--The Stock Market. Spironeter--A diagramof a
wat er seal spironeter. Gale Group. Sponges--A vase sponge with a resident
brittle star and a snmall blenny. Reproduced by perm ssion--Photo Researchers,
Inc. Spore--Close up of spores on a fern |eaf. Photo Researchers, Inc. Spruce--A
bl ue spruce. Reproduced by perm ssion--M. Janmes Si kkema. Spurge famly--A
castor bean plant. Reproduced by permni ssion--M. Janes Sikkema. Squid--A

Cari bbean reef squid. Photo Researchers, Inc. Squirrel fish--A school of
squirrel fish in the Caribbean. Reproduced by perm ssion--The Stock Market.
Squirrels--A red squirrel (Tam asciurus hudsoni cus) at Kensington Metropark,

M chigan. This squirrel eats the seeds of conifers, as well as nushroons, buds,
sap, and bird eggs and nestlings. There may be four pairs per acre in good

habi tat. Reproduced by pernission--Field Mark Publications. Star--Figure 2.
Hydrostatic equilibriumdictates that the pressure in each |ayer nust bal ance
the weight on that |ayer. Consequently, pressure and tenperature must increase
fromthe surface of a star to its center. Gale Group. Star--Figure 3. Pulsating
stars produce a light curve like this one, conmpiled fromthe variable star Mra
during 1964-65. Gale Group. Star--Figure 4. The light curve of Al gol, one of the
nost fanous variable stars in the sky. Gale Group. Star--Antares (Al pha
Scorpionis) is the bright star doninating this photograph. It is a conspicuous
red supergiant, the brightest star in the constellation Scorpius. The bright
object to the right of Antares is the MA (NGC 6121) gl obul ar star cluster.
Reproduced by permi ssion--Photo Researchers, Inc. Star--Figure 1. Gale G oup.
Star cluster--The Pl ei ades open star cluster (M45), which is situated in the
constel lati on Taurus. The Pl eiades cluster is about 400 |ight years fromEarth
and is young (only about 50 nmillion years old) on a galactic time scale. The
cluster is still enmbedded in a cloud of cold gas and interstellar dust, nmaterial



left over fromits formati on. Reproduced by perm ssion--Photo Researchers, Inc.
Star formation--An infrared i mage of the nol ecul ar cloud and region of star
formati on NGC 7538. The bright areas (just below center, and left of bottom
center) are sites where stellar formation is taking place. G ant clouds of dust
are fragnenting and form ng new protostar systens; the ultraviolet radiation of
the newborn stars is lighting up the surroundi ng dust. The | arger hazy gl ow
(right of top center) is radiation fromthe protostars pouring out froma gap in
t he dust cl ouds. Reproduced by perm ssion--Photo Researchers, Inc. Starfish--An
ochre sea star (Pisaster ochraceus) on the California coast. Reproduced by

perm ssion--Field Mark Publications. Starlings--A flock of starlings swarning

t el ephone pol es. Photo Researchers, Inc. States of matter--A piece of SEAgel
sitting on soap bubbles. SEAgel (Safe Emulsion Agar gel) is a material clained
to be the first lighter-than-air solid. It is made from agar, a seaweed
derivative used as a thickening agent in the food industry, and is

bi odegradabl e. SEAgel could be used as a thermal insulator instead of plastic
foam or bal sa wood. High density SEAgel could be used instead of plastic

packagi ng. The substance is soluble in water above 122&deg; F (50&deg; C).
Reproduced by pernmi ssion--Photo Researchers, Inc. States of matter--Gallium
nelts at 86&deg; F (30&deg; C). Reproduced by pernmi ssion--Phot ot ake. Steam
pressure sterilizer--The structure of a steam pressure sterilizer. Gale Goup.
Stereochem stry--Figure 4. Gale Group. Stereochem stry--Figure 1. Gale G oup.
Stereochem stry--Figure 2. Gale Group. Stereochem stry--Figure 3. Gale G oup.
Stereochem stry--Figure 5. Gale Group. Stilts and avocets--A black-wi nged stilt.
Phot o Researchers, Inc. Storks--A white stork and its nest in Turkey. Reproduced
by perm ssion--JLM Visuals. Storm-Miltiple Iightning strikes over Tucson

Mount ai n, Arizona. Reproduced by perm ssion--Photo Researchers, Inc. Strata--
Visible strata in the Grand Canyon, Arizona. Unknown source. Stroke--A
henorrhagic stroke (left) conpared to a thronbotic stroke (right). Gale G oup.
Stronatolite--Stromatolites at Hanelin Pool in western Australia. Reproduced by
per m ssi on-- Phot o Researchers, Inc. Sturgeons--A | ake sturgeon (Aci penser

ful vescens). Photo Researchers, Inc. Subatonic particles--An el ectronic display
of the decay of an upsilon, a particle made of a bottom quark and an anti quark,
in the CLEO detector at the CESR collider at Cornell University. An electron and
a positron have net and anni hilated (center); their energy produces an excited
upsilon, which lives too briefly to show It decays into a | ower energy state by
emtting a photon which converts into a positron (curves away tightly to the
left) and an electron (curves to the right). The | ower-energy upsilon then
decays to its ground state by enmitting another photon (detected in the bottom
right sector of the grid). The ground-state upsilon finally decays into a high
energy el ectron-positron pair (seen as the two |ong paths that cut diagonally
across the grid in opposite directions fromthe center). Reproduced by

per m ssi on-- Phot o Researchers, Inc. Subnmarine--A Trident submarine under
construction in Groton, Connecticut. Reproduced by pernission--Phototake. Sulfur
cycl e--The sul fur cycle. Gale G oup. Sun--A photograph of the Sun taken with a
coronagraph, a telescope that creates an artificial eclipse, so the solar corona
is visible. The shape of the corona varies with tinme and in sone areas is nearly
absent. Miuch of its radiation is in the x-ray and extreme UV range, and the
corona is many tines hotter than the surface of the Sun itself. Public domain.
Sun--An ultraviolet inmage of the Sun showi ng a nmassive prom nence. NASA
Sunspots--A visible Iight imge of the Sun, show ng |arge sunspots. Public

domai n. Superconductor--Figure 1. The curve of resistance R(&nega;) versus
tenmperature T (K) of a mercury filanment (after H. Kamerlingh Onnes, 1911). Gale
Group. Superconductor--Figure 2. A type-I1 superconductor in various states
under the application of magnetic field. Gale Goup. Superconductor--Figure 3.
Increase in T<subscript>c</subscript> with tinme since superconductivity was

di scovered. Gal e G oup. Superconductor--A snmall cube magnet hovering over a

ni t rogen- cool ed speci nen of a superconducting ceram c denonstrates the Meissner



ef fect. Walther Meissner observed in 1933 that a magnetic field does not
penetrate a superconductor. Mgnetic lines of force | oop around them so the
magnet is neither attracted nor repelled but instead floats above. Because the
effect is so distinctive, it is used as a test for identifying superconducting
mat eri al s. Reproduced by perm ssion--Phototake. Surface tension--The |long |egs
of a waterstrider (Gerris paludum) allow it to distribute its weight across the
wat er and be supported by surface tension. Reproduced by perm ssion--Photo
Researchers, Inc. Surgery--A neurosurgeon using a conputer-controlled robot arm
(called a "magi c-wand") during an operation to renbve a brain tunmor. In the
background, a screen shows a nunber of conputer tonography (CT) scans of the
patient's head. Wth the CT scan data being fed into the robot's conputer, even
a small tunmor can be found and renoved with mini mal danage to surrounding

ti ssue. Reproduced by permi ssion--Photo Researchers, Inc. Swallows and martins--
Barn swal l ows (Hirundo rustica) at Point Pelee National Park, Ontario.
Reproduced by permi ssion--Field Mark Publications. Swanp cypress famly--
Redwoods in Jediah Smith State Park, California. Reproduced by pernission--JLM
Vi sual s. Swans--A tundra swan (Cygnus col unbi anus) at the Kellogg Bird
Sanctuary, M chigan. Reproduced by perm ssion--Field Mark Publications.
Synbi osi s--A cape buffalo with an oxpecker on its back in Kenya. The

rel ati onshi p between the oxpecker and the buffalo is a type of synbiosis called
nmut ual i sm the oxpecker feeds fromthe supply of ticks on the buffalo, which in
turn benefits fromtick removal. Reproduced by perm ssion--JLM Vi sual s.
Tanagers--Scarl et tanager (Piranga olivacea). Reproduced by perm ssion--Field
Mark Publications. Tapirs--A nountain tapir. Photo Researchers, Inc. Tarsiers--A
tarsier clinging to a narrow tree branch. Photo Researchers, Inc. Tartaric acid-
-Figure 1. The D, L, and neso forns of tartaric acid. Gale Group. Tasnani an
devil --A Tasnmani an devil. Reproduced by perm ssion--JLM Visuals. Taste--Taste
regi ons of the tongue (left) and taste bud anatomnmy (right). Gale G oup. Tea
plant--A tea plantation in east central China. Reproduced by perm ssion--JLM
Visuals. Tectonics--Rift valleys like this one in Thingvellir, Iceland, are
fornmed when an area of the earth's crust is warped upward by pressure from nmagma
bel ow and cracked into sections. The sections sink back | ower than before as the
adj acent areas of intact crust are drawn away fromthe fractures. Reproduced by
perm ssion--JLM Vi sual s. Tel ephone--Figure 3. Cellular network. Gale G oup

Tel ephone- - Al exander Graham Bell on the tel ephone at the formal opening of

t el ephone service between New York and Chicago in 1892. NASA. Tel ephone--Figure
2. Tel ephone network. Gale G oup. Tel ephone--Figure 1. Tel ephone set sinplified
circuit. Gale Goup. Telescope--Figure 1. Gale G oup. Tel escope--Figure 2. Gale
Group. Tel escope--Figure 3. Gale Group. Tel escope--The Cark tel escope at Lowel |
observatory in Arizona. Courtesy of Lowell Observatory. Tel escope--The Angl o-
Australian tel escope (AAT) in New South Wal es, Australia. The principal mrror
of this optical tel escope has a dianeter of 12.8 ft (3.9 m) and lies at the
bottom of the white frane. During the day it is protected by an array of stee
petals that are seen here in open position. The |larger horseshoe shaped frane is
part of the supporting structure. AAT was one of the first electronically
control l ed tel escopes. Reproduced by perm ssion--Photo Researchers, Inc.
Tenperature regul ation--Canines, like this North Anmerican tinmber wolf, use
panting as a neans of tenperature regul ati on. Reproduced by perm ssion--The
Stock Market. Tenrecs--A stripped tenrec. Photo Researchers, Inc. Terns--Roya
terns (Thal asseus maxi nus) on Estero Island, Florida. Reproduced by perm ssion--
Field Mark Publications. Terracing--Rice terraces in Bali, |ndonesia. Reproduced
by permi ssion--JLM Visuals. Territoriality--Walrus battling over a hauling-out
spot, Bristol Bay, Al aska. Reproduced by perm ssion--JLM Visuals. Textiles--A
conputer controlled textile nmll. Reproduced by perm ssion--Phototake. Thernal
expansi on--Joints like this one are used in bridges to acconodate thernal
expansi on. Reproduced by pernission--JLM Visuals. Thernal expansion--Figure 2.
Mercury and al cohol thernoneters function because of the expansion difference



bet ween |iquids and solids. Because the liquid expands at a different rate than
the tube, it rises as the tenperature increases and drops as the tenperature
decreases. Gale Group. Thermal expansion--Figure 1. Representation of thermally
i nduced change in a binmetallic strip nmade of iron and al umi num The strip bends
because the two materials do not expand or contract equally. Gale G oup.
Thernoneter--A digital thernoneter neasuring the tenperature of boiling water.
Pure water boils at 212&deg; F (100&deg; C) in standard at nospheric conditions,
but the boiling point may be el evated by increased at nmospheric pressure and the
presence of inpurities in the water. Reproduced by perm ssion--Photo
Researchers, Inc. Thistle--Prairie thistle (Cirsiumundul atum. Reproduced by
perm ssion--Field Mark Publications. Thronbosis--A scanning el ectron m crograph
(SEM of a thronbus (clot) completely occluding a major pul nobnary bl ood vessel
in a human lung. At center is the blood clot. The thick wall of the pul monary
vessel surrounds it. On the outside is the fibrous tissue and alveoli of the

| ung. Reproduced by perm ssion--Photo Researchers, Inc. Thrushes--An Anerican
robin (Turdus migratorius) on Qakland University canmpus, M chigan. Reproduced by
perm ssion--Field Mark Publications. Thunderstorm-Lightning over Tammorth, New
Sout h Wal es, Australia. Reproduced by perm ssion--Photo Researchers, Inc. Tides-
-Low tide at Big Pine Key, Florida. Reproduced by perm ssion--JLM Visual s.
Tides--H gh tide at Big Pine Key, Florida. Reproduced by perm ssion--JLM
Visuals. Tine--A sundial in Death Valley, California. Sundials were the first
devices used to neasure tinme. Reproduced by perm ssion--JLM Vi suals. Toads--An
Ameri can toad, Bufo anericanus, perched in the grass. Photo Researchers, Inc.
Tonsillitis--The palatine, |ingual, and pharyngeal tonsils. Gale G oup.

Topol ogy--Figure 5. A Klein bottle. Gale Group. Topol ogy--Figure 2. Gale G oup.
Topol ogy--Figure 4. A M&oum ; bius strip. Gale Goup. Topology--Figure 1. Gale
Group. Topol ogy--Figure 3. Gale Group. Tornado--An approaching tornado with its
di stinctive funnel visible. Photo Researchers, Inc. Toucans--A toucan at Lake
Arenal, Costa Rica. Reproduced by perm ssion--The Stock Market. Trains and
railroads--A steam | oconotive. Reproduced by perm ssion--JLM Vi sual s.
Transfornmer--A high voltage transforner. Reproduced by perm ssion--The Stock
Market. Transl ations--Figure 3. Gale Goup. Translations--Figure 1. Gale G oup.
Transl ations--Figure 2. Gale G oup. Transplant, surgical--A conparison of the
old and new hearts of Dylan Stork, the smallest heart transplant recipient in
the world. Dylan weighed 5.5 I bs (2.5 kg) at the time of the operation.
Reproduced by perni ssion--Photo Researchers, Inc. Trapezoid--Figure 1. Gale
Group. Tropical cyclone--Overhead view of the eye of a tropical cyclone. Gale
Group. Tropical cyclone--A conputer enhanced inage of Hurricane Diana at its
strongest on Septenber 11, 1984. The hurricane was just off the coast of South
and North Carolina at the tinme, and winds within it were 130 nph (209 kph).
NASA. Tropical diseases--The |ife cycle of Schistosona japonicum one of three
species of parasitic blood flukes that cause schistosoniasis. Gale G oup.

Tropi cal di seases--A skin lesion from cutaneous | ei shnmani asis. Reproduced by
per m ssi on--Photo Researchers, Inc. True eels--A green noray eel (Gymmothorax
funebris). The eel has blue skin covered with a yellow rmucus that renders its
apparent color green. It can reach a maxinumlength of 6 ft (1.8 n). Photo
Researchers, Inc. Tunor--A conparison of benign and nalignant tunor
characteristics. Gale G oup. Tuna--A tuna. Reproduced by perni ssion--Photo
Researchers, Inc. Tundra--Rocky tundra on Bear Island in the Barents Sea.
Reproduced by perni ssion--Photo Researchers, Inc. Tunneling--Figure 1. A
particle before and after tunneling. It approaches fromthe left with far |ess
energy than it would need to pass over the energy barrier. Gale G oup.

Tunnel ing--Figure 2. Rutherford' s potential energy map (dark curve) and the
theoretical other side of the barrier (dashed curve), which serves to contain
the pieces of the nucleus; (a) shows an al pha particle as part of the nucleus
and (b) shows its troubl esone appearance outside the uraniumatom Gale G oup.
Turacos--A Ross's turaco. Reproduced by perm ssion--Photo Researchers, Inc.



Tur bi ne--Gas turbine manufacturing in South Carolina. Reproduced by perm ssion--
The Stock Market. Turbul ence--Turbul ence in the water bel ow Ni agara Falls.
Reproduced by permi ssion--JLM Vi suals. Turkeys--WId turkeys (Meleagris
gal | opavo) at the Arizona Sonora Desert Miseum Arizona. Reproduced by

perm ssion--Field Mark Publications. Turtl es--The endangered Kenp's Ridl ey sea
turtle (Lepidochelys kenpii). Photo Researchers, Inc. Tyrant flycatchers--A

| east flycatcher (Enpidonax m ninmus). Reproduced by perm ssion--Field Mark
Publications. Ucers--A clinical photograph of a |arge duodenal ulcer after
surgical resection (renoval). The ulcer is the promnent triangular crater at
center. Reproduced by perm ssion--Photo Researchers, Inc. Utrasonics--An

ul trasound i mage of Anabelle Ashlyn Longe at 20 weeks. Reproduced by perm ssion-
-Ms. Jackie Longe. U traviol et astronony--ROSAT (Roentgensatellit) satellite
prior to its launch on June 1, 1990. This German/ United Ki ngdom NASA satellite
is capabl e of detecting both x rays and extrene ultraviolet (EUV) light.
Reproduced by perni ssion--Photo Researchers, Inc. Uplift--Stratified rock in

d acier National Park, Montana. The rocky crust has uplifted in isostatic
rebound fromthe weight of glaciers. Reproduced by perm ssion--JLM Vi sual s.

Urani um - Ni ne- and- a- hal f pound button of uranium 235, which will be manufactured
into a nucl ear weapons conponent. U.S. Departnent of Energy. Uranus--Figure 1
Traj ectory of Voyager 2 through the Uranus systemin January 1986. Gale Group
Uranus--Figure 2. Diagramof offset and tilted nagnetic field of Uranus. Gale
Group. Uranus--The surface of Titania, the largest of the Uranian satellites at
980 m (1580 km) in diameter, is nmarked by both inpact craters and past geol ogic
activity. The deep fault valley visible in this inage near the term nator (day-
ni ght boundry) is the result of at |east one episode of tectonic activity, and
the basin-like feature near the top of the inmge appears to be the result of a
heavy inpact on Titania's surface. Public domain. Uranus--Unlike the other gas
giants, Uranus reveals few atnospheric features in visible Iight. However,

| ati tudi nal atnmospheric bands do exist, as can be seen in the enhanced i nage on
the right; because Uranus has such an inclined axis of rotation (which is
pointing al nost directly down into this inage), atnospheric bands that cross the
surface of the planet (in the same way that atnospheric bands cross Jupiter's
surface) appear as concentric circles in the photo. Public domain. Urea--Figure
1. Structural formula of urea. Gale Group. Van Allen belts--The Van Allen belts.
Gal e Group. Venus--The surface of Venus is obscured by a dense |ayer of clouds
conposed of sulfuric acid droplets. The cloud cover creates a greenhouse effect
that results in surface tenperatures over 860&deg; F (460&deg; C), higher than
that of Mercury. Public domain. Venus--An artist's inpression of one of the

t hree continent-sized highland regi ons of Venus, Beta Regi o, which consists of
two huge shield vol canoes rising above the plains. Both are about 2.5 miles (4
km) high, and appear to be on a north-south fault |ine connecting themwth

ot her possibly volcanic features in the south. They have snooth surfaces and are
shaped |i ke Hawi i an vol canoes. The Russi an spacecrafts Veneras 9 .and 10. | anded
directly east of Beta Regio and determined that the surface rock was vol canic
basalt. Public domain. Video recording--Figure 1. A schematic diagramof a
recordi ng head. Gale G oup. Video recording--Figure 2. (A) A schenmatic
representation of the rotating drum and noving tape. (B) A schematic diagram of
a magnetic tape that has recorded signals. Gale G oup. Vipers--A Pope's pit

vi per. Photo Researchers, Inc. Vireos--A red-eyed vireo (Vireo olivaceus).
Reproduced by pernmnission--JLM Visuals. Virtual reality--A virtual reality
system Reproduced by permi ssion--The Stock Market. Virus--Figure 1. In addition
to the capsid, sone viruses are surrounded by an envel ope, consisting of protein

and lipid, which is acquired as the virus exits the host cell. Viruses that have
an envel ope exit host cells by exocytosis, in which they "bud out" fromthe host
cell. As they bud out, they take pieces of the host cell's plasnma nmenbrane with

them and use these pieces as the protective envelope. Gale G oup. Virus--Figure
2. First, the virus docks with the host cell. The genetic material of the virus



then enters the host cell and the virus loses its capsid. Once inside the host

cell, the viral RNA or DNA takes over the cellular machinery to nmake nore
viruses. Viral subunits are produced, which are then assenbled to nake whol e
viruses. Finally, the new viruses | eave the host cell, either by exocytosis or
by destroying the host cell. Gale Group. Virus--A transnission electron

m crograph (TEM of Human Herpes Virus type 6 (HHV6). infecting a human cell. --
Phot o Researchers, Inc. cell was isolated froman AIDS patient suffering a
secondary infection with the virus. HHV6. is now known to be the cause of the
chi | dhood di sease roseol a i nfantum which produces sudden fever, irritability,
and a skin rash. Reproduced by perni ssion--Photo Researchers, Inc. Viscosity--
Li quids of different viscosities. Reproduced by perni ssion--Phototake. Vision--
Figure 2. If you were to draw a |ine down the center of this scene, what you
observe left of that line is your "left visual field," and to the right is your
"right visual field." Images fromthe left visual field project to the right
hal f of each retina, and inages fromthe right visual field project to the |eft
hal f of each retina. Gale Goup. Vision--Figure 1. Gale Group. Vision disorders-
-Suturing of a donor's cornea onto the eye of a transplant recipient. The
transpl ant replaces the patient's own danaged cornea, which was inmpairing his
vi si on. Reproduced by perm ssi on--Phot ot ake. Vol cano--The July 22, 1980 eruption
of Mount St. Helens in southern Washi ngton. Reproduced by perm ssion--Professor
John McCann. Vol cano-- A vol canic cinder cone and lava flow in northern Arizona.
Reproduced by perm ssion--The Stock Market. Vul canization--Figure 1. The process
of wvul cani zation. Gale G oup. Vultures--Black vultures on a dead alligator in

Fl ori da. Reproduced by perm ssion--JLM Visual s. Wl ki ngsticks--A wal ki ng stick
Reproduced by pernmi ssion--Photo Researchers, Inc. Walnut fam|y--Pecans grow ng
on a tree (above). Ri pened pecans showi ng nut neat (bel ow). Reproduced by

per m ssion--JLM Vi sual s. Wl ruses--Wl ruses (Qdobenus rosnmarus) on Round I sl and,
Al aska. Reproduced by permni ssion--The Stock Market. Warblers--A mal e bl ack-

t hroated green warbler (Dendroica virens) at Metropolitan Beach Metropark

M chigan. Usually found high in trees, this warbler was in the grass feeding on
grounded insects after a cold snap. Reproduced by perm ssion--Field Mark
Publ i cations. Wasps--This female wasp of the family Mitillidae nmimcs the

appear ance of dangerous species of ants to ward off predators. Gale Group. Waste
managenent - - A househol d hazardous waste di sposal day sponsored by the city of

Li vonia, Mchigan. Residents are asked to bring toxic materials, such as paint,
petrol eum products, insecticides, and antifreeze, to a central |ocation where
they are conbined and placed in barrels for disposal. Reproduced by perm ssion--
Field Mark Publications. \Wterwheel --The waterwheel of an old mlIl at Stone
Mount ai n Park, Georgia. Reproduced by perm ssion--The Stock Market. Wave noti on-
-Transverse waves produced by a water droplet penetrating the surface of a body
of liquid. Reproduced by permni ssion--Photo Researchers, Inc. Waxw ngs- - Cedar
waxwi ng (Bonbycilla cedrorum. Reproduced by permni ssion--Field Mark
Publ i cati ons. Wasels--A long-tailed weasel (Mustela frenata). Reproduced by

per m ssi on- - Phot ot ake. Wat heri ng--Bryce Canyon National Park, U ah, where

weat hering caused the exposed rock to erode into a system of canyons. Unknown
source. Weaver finches--A yellow and bl ack village weaver. Photo Researchers,
Inc. Wetl ands--Sunset on a wetland near Lake Erie in Crane Creek State Park
During | ow water periods, nud flats are exposed providing nesting platforns for
wat erfow |ike the Canada goose in the photo. Reproduced by perm ssion--Field
Mark Publications. Wldfire--A clinax forest (1) destroyed by wildfire (2) and
its recovery (3, 4). Gale Goup. Wllow famly--WIllowin bloom Reproduced by
permi ssion--Field Mark Publications. Wnd chill--Table 1. Gale G oup. Wnd
shear--A typical nicroburst wind shear scenario involving a descending aircraft.
Gal e Group. Wl verine--A wolverine in the snow. Reproduced by perni ssion--The

St ock Market. Wonbats--A sout hern hairy-nosed wonbat. Photo Researchers, |nc.
Wbodpeckers--A mal e G | a woodpecker (Ml anerpes uropygialis). Reproduced by

per m ssion--JLM Visuals. Wens--A marsh wen (G stothorus palustris) perched in



cattail stalks at Stoney Point, Ontario, Canada. Reproduced by perm ssion--Field
Mark Publications. Yeast--Yeast (Anthrocobia nuelleri). Reproduced by

per m ssi on- - Phot ot ake. Zebras--A Cape nountain zebra of South Africa. Reproduced
by permi ssion--The Stock Market. Zoopl ankton--The pl anktoni c ecosystem arrows
show t he novenent of biomass through the food chain. Gale Goup. Fax machi ne--
Sharp fax machi ne. Reproduced by perm ssion--Photoedit. Continent--Di agram
illustrating formati on of continental margins. (a) Materials in the earth's
mant| e nove up (often through vol canos) expandi ng the continental crust and
causing rifting. (b) As it divides, the continental crust thins, and continues
to separate. (c.) New oceanic crust forms fromthe mantle naterials that have
surfaced. (d) The oceanic crust is further wi dened by sea floor spreading. The
Gale Group. Bariatrics--Nutrition counseling. Reproduced by perm ssion--Custom
Medi cal Stock Photo. Arc Lanmp--Arc lanp. Gale Group. QI drilling--Deep drilling
oil rig at Naval Petroleum Reserve's Elk Hlls site near Bakersfield, CA
Unknown source. Mars Pat hfinder--Mars Pathfinder Lander and Rover in operation
on the Martian surface, July 1997. Reproduced by perni ssion--AP/ Wde Wrld

Phot os. Excavation nethods--Di nosaur dig site, where it is thought that

approxi mately 10,000 animals were buried by cretaceous volcanic ash flows. (c)
Janmes L. Anpbs/CORBIS. Dentistry--Figure 1. Teeth damaged by dental caries. Gle
Group. Mtosis--Cell division by nitosis. Gale Goup. dd Gowh Forest--Ad
growm h forest diagram Gale Group. Protists--Marine plankton. Reproduced by
per m ssi on--Corbis Corporation. R bosomes--Ri bosones translating MRNA strand to
produce proteins. Reproduced by perm ssion--Photo Researchers, |Inc. Ecol ogy--New
| and devel opnent, Gernmantown, PA. Reproduced by perm ssion--JLM Visuals. Herbal
Medi ci ne--Wonman herbal i st preparing Chi nese herbal necication. Reproduced by

per m ssi on-- Cust om Medi cal Stock Photo. Barley--Harvesting barley with a conbi ne
tractor. Photo Researchers, |Inc. Deconposition--Fungus creates circular patterns
on deconposi ng mapl e | eaves. Reproduced by pernission--Corbis Corporation.

Pot at o- -1 daho potato assenbly |ine. Reproduced by perm ssion--Stock Boston, Inc.
Sugar cane--Harvesting sugar cane. Photo Researchers, Inc. Fuel cell--Ford Mtor
Conpany zero emi ssion fuel cell vehicle. Reproduced by perm ssion--Ford Mtor
Company (Environment and Sefety Public Affairs). M croscope--Researcher in

bi ochemni stry Iab using a transm ssion electron nicroscope (TEM. Reproduced by
per m ssi on--Phot o Researchers, Inc. Wolly Manmot h--Wol |y manmmot h. Repr oduced
by perm ssion--Corbis Corporation. Tomat oes--Tonatoes in the field. Reproduced
by permi ssion--Field Mark Publications. Cell division--Cell dividing by mtosis.
Gal e Group. Diatons--Di atom Pl ankt on. Reproduced by perni ssion--Corbis
Corporation. Corn--Corn piled high outside of grain elevators, Mgnolia, M\
Reproduced by perni ssion--AP/ Wde Wrld Photos. Food Pyram d--Food Gui de Pyranid
Gal e Group. Ball bearings--Chair castor showi ng ball bearings nmade of palladi um
al | oys. Reproduced by permission--Field Mark Publications. Delta--Arial view of
M ssissippi River Delta (bird s foot delta). National Cceanic and Atnospheric
Admi ni stration. Obesity--List of ideal height and wei ght. Reproduced by

per m ssi on--Stanl ey Publishing. Biosphere Project--Exterior of Biosphere 2,
Oracle, AZ. Reproduced by perm ssion--Corbis-Bettmann. Sink hol e--Vani shing
Lake, a large sinkhole. Photo Researchers, Inc. Adaptation--A boojumtree in
Mexico during the dry season. The plant has adapted to seasonal changes in
precipitation by restricting the growh of its foliage in the dry season
Reproduced by perni ssion--JLM Vi sual s. Ami ocent esi s--A physici an uses an
ultrasound nonitor (left) to position the needle for insertion into tne anmmion
when perforni ng ami ocentesis. Reproduced by perni ssion--Photo Researchers, Inc.
Ant hrax-- A case of anthrax. Reproduced by pernission--Custom Medi cal Stock
Photo. Antibiotics--Penicillin culture. Reproduced by perm ssion--Custom Medi cal
Stock Photo, Inc. Enbryo and enbryoni c devel opnent--A hunan enbryo at 5-6 weeks
of devel opment. Reproduced by pernission--Photo Researchers, Inc. Enbryol ogy--A
human two-cell enmbryo 24 hours after fertilization. Reproduced by perni ssion--
Cust om Medi cal Stock Photo. Hypertension--Hypertension, on the heart and ki dney.



Reproduced by perni ssion--Photo Researchers, Inc. Lactic acid--Lactic acid. Gale
Group. Laser surgery--Lasers being used to perfom cosnmetic surgery. Reproduced
by permi ssion--Photo Researchers, Inc. Legionnaires' disease--Legionalla
pneonmophi | a. Reproduced by perm ssion--Custom Medi cal Stock Photo. Lynme disease-
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