Bold faced numbers correspond to bold faced terms in the text

f indicates a figure
t indicates a table

A

Aamijwnaang First Nation,
146-147
abiotic, 9, 13-14
absolute magnitude, 341, 343
absolute zero, 152
AC source, 457f
accuracy, 542
acetic acid, 143f
acid precipitation, 33f, 33-35, 34f
acidification, 33-35
acids, reactivity, 161t
Activities
alien plant species, 104
atoms, 180, 185, 189, 191, 246
ball-and-stick models, 246
biodiversity, 87, 93
“black box,” 177
bouncing glue, 219
cells and batteries, 435, 441
cereal electroscope, 449
chemical reactions, 162
compounds, representing, 244
constellation creation, 269
cornstarch plastic, 240
craters, making, 303
current, measuring, 459
Earth’s atmosphere, 318
ecosystem disturbances, 5
ecotourism, 76
electric charge, 401, 449
electric current, generating, 483
electron movement, 416
electroscope, 410
element symbols, 189
environmental symbol,
choosing, 11
flashlights, 435
galaxies, 359, 365, 366
hardness, comparing 155
ice cream, making, 229
lightning in a glow tube, 401
limited resources, sharing, 113
mixtures, 145
monarch butterflies, 76
owl pellets, 60
paper clips, 150
periodic table, 208
plant species at risk, 108
population changes, graphing,
52
potential difference, measuring,
459
properties, predicting, 195
recycling in Ontario, 32
safety in the lab, 141
series circuit, 459
solar system, modelling, 293
static charges, 412, 426
sunlight, angle of, 285
switches, 435
three-dimensional atom, 191
trip to the Moon, 315
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underwater artifacts, raising,
137

viscosity, 151
voltage, measuring, 459
wildlife mortality and fences, 47

Adam Beck generating station,
485, 485f

aerial insectivores, 74

aerogel, 136

air, 142

air pollution, 146-147

Alberta Tar Sands, 115, 115f

Aldrin, Edwin (Buzz), 317

Alfred Bog, 86, 87, 112

algae, 18f, 18-19, 19f, 37

alien species, 102-103, 104, 113,
114

alkali metals, 205, 205f

alkaline cells, 439, 439f, 441t

alkaline-earth metals, 205, 205f

alpha particles, 182f, 182-183

alternating current, 483, 486, 488,
489

aluminum/aluminium, 143f, 150,
156, 176, 201f, 203

American chestnut tree, 96

American eel, 8,9, 203

americium, 201f

ammeter, 450, 457f, 458, 459, 470,
470f, 486, 548-549

ammonium, 16, 16f

ammonium nitrate, 226

ammonium phosphate, 226

Ampere, André-Marie, 450

amperes, 450

analogies, 551

analogue meter, 548

analysis, 529-531

ancient murrelets, 114f

Andromeda galaxy, 365, 377-378,
378f, 379

angles, 540-541

Anik 1, 325

anodes, 181

Antares, 344, 344f

anti-gravity effect, 380

anti-pesticide by-laws, 19

anti-static sheets, 406

Apolio 1, 330

Apollo 11,317

apparent magnitude, 278

aquatic ecosystem, 16-19, 23

aqueous solution, 153

Arctic cod and DDT, 154

Arctic sea ice, 326

area, calculating, 538

argon, 205f

Aristarchus, 274, 275

Armstrong, Neil, 317

arsenic, 203

asterisms, 279

asteroid belt, 298f

asteroid impacts, 300

asteroids, 300, 300f, 301, 302, 361

astronauts, 265, 317, 328-330

astronomers, 271-275, 272
astronomical unit (AU), 293
Atikaki Provincial Park, 4
Atlantic cod, 104, 104f
atmosphere, 13, 13f
carbon cycle, 14, 15f
carbon dioxide, 30-31, 31¢
modelling, 318
nitrogen cycle, 16, 16f
phosphorus cycle, 17, 17f
water cycle, 14
atom smashers, 418, 418f, 424
atomic “black box”, 177
atomic mass, 195, 196
atomic model time line, 185
atomic models, 177, 185, 191
atomic notation, 189, 196
atomic number, 188, 188-189, 196
atomic theory, 180-185
atoms, 177, 179-185, 180f,
187-192, 402
and elements, 194-205,
207-210
reactivity, 210
auroras, 338, 338f

ball-and-stick models, 245-246,
245f
Ballard Power Systems, 443
bar graph, 558-559
Barringer Meteorite Crater, 302,
302f
base load, 501, 503
base words, 48, 360
batteries, 435, 437, 438-441, 452,
452f, 457f
in circuits, 457, 457f, 459-460,
548, 549
in vehicles, 440, 441f, 442, 443
beavers, 98, 98f
bees, 71, 72-73
Berners-Lee, Tim, 375
bias, 530
big bang theory, 358, 372-373, 374,
375,380
Big Dipper, 277, 279, 279f
binary stars, 343
Bingham Canyon mine, 202
bioaccumulation, 26, 154, 203
bioaugmentation, 115
biocontrol, 113
biodiversity, 86-115, 89
in Canada, 87, 91, 92
crisis, 108
documenting, 91, 91¢
hotspots, 92-93, 101
index, 93
measuring, 89-93, 90t
threats to, 100-108
biology, meaning of, 6
biomagnification, 26, 154, 203
biomass, 25
as alternative energy source, 510

fossil fuel creation, 30
of living organisms, 25, 25f,
28-29, 96
biomass energy, 510
bioremediation, 115
biosphere, 13, 13f
ecosystem services, 69-77
nutrient cycles, 14-18, 14f, 15f,
16f, 17f, 18
photosynthesis, 21-23
biotic parts of an ecosystem, 9,
10, 11
birds, migratory, 8, 8f, 74-75
“black box”, 177
black hole, 345, 346, 348
black-footed ferret, 97, 97f
blackout, 316, 455
blood serum, 153
blueshift, 369
bog, 57, 86, 87
bog elfin butterfly, 86, 87f
Bohr, Neils, 183-184, 185, 402
Bohr-Rutherford models, 184, 190,
212, 234, 244, 404, 404f
boiling point, 151¢, 152
Bolton, Dr. Tom, 348
Bondar, Roberta, 328
boreal forests, 31
bouncing glue, 219
Bowman, Patrick, 204
brainworm, 63, 63f
bromine, 205f
brown bat, 56, 56f
bucket brigade, 146-147
bulb, 457f
burying beetles, 72, 73f
butterflies, 76, 86, 87f, 91
“button” cells, 439

C

calendars, 272-273

Canadarm/Canadarm?2, 328, 329f,
265

Canadian Museum of Nature, 91

Canadian Space Agency (CSA),
321, 324, 326, 328

Canadian Standards Association,
494

CANDU reactors, 503f

canopy fogging, 90t, 91

captive breeding, 97

carbohydrates in photosynthesis,
22

carbon atom, 188f

carbon cycle, 14, 15f

carbon dioxide, 30-31, 30f, 31t,
152, 235, 235f
in cellular respiration, 28-29
in photosynthesis, 22, 22f,

28-29

in soft drinks, 237, 237f
solid (dry ice), 152, 153f

carbon monoxide, 235, 235f

carbon sinks, 31t



carnivores, 24, 24f, 25, 25f
carnivorous plants 57, 57f
Carolinian Canada, 92, 92f
carrying capacity, 51-54, 66-67, 69
and humans, 52, 52f, 66, 66f
redside dace, 53, 53f
Case Studies
American eel, 8
chemical pollution, 146-147
diamond mining, 202-203
Dolly Varden (fish), 106-107
e-waste, 422-423
electric vehicles, 442-443
honeybees, disappearing, 72-73
near-Earth objects (NEOs),
304-305
plastic bags, 238-239
renewable energy sources,
508-509
space exploration spinoffs,
370-371
space junk, 330-331
Cassiopeia, 278, 278f, 279, 346f
cathodes, 181
cause and effect, 270, 436, 484, 562
cause-and-effect maps, 270, 436,
484, 567
celestial objects, 270
cellphones, 73, 187, 187f, 422
cells (energy)
dry, 435, 439, 439f, 441t
fuel, 442-443
primary and secondary, 440,
441t
solar, 444, 508-509, 511
wet, 440, 441t
cellular respiration, 28-29, 29f
Celsius scale, 541
Centen, Corey, 444
cereal electroscope, 449
Ceres, 300
CERN (Conseil Européen pour
la Recherche Nucléaire), 192,
375, 466f
CFCs (chlorofluorocarbons), 172
Chadwick, James, 185
charges (electric)
causes of, 404
conductors, 406-407, 406f, 420f,
421, 425
detecting, 411, 412
electrostatic, 421-423, 422f,
423f, 426
grounding, 407, 407f, 409
induced, 415-416, 424
insulators, 406, 407
laws of, 413-414, 413, 414f
lightning, 400, 401, 418, 4197,
420-421
static 401, 403-409, 403f, 412,
426
transferring, 403-405, 408-409,
411-416, 418, 419f
charging
by contact, 412-413
by friction, 403, 403f, 406
by induction, 415-416, 424
chemical bond, 222
chemical properties, 160-164
chemical reactions, 162
Chemical Valley, 146-147

chemiluminescence, 160, 160f
chemistry in society and
environment, 145-147
chlorine, 150, 205f
chlorofluorocarbons (CFCs), 172
chlorophyll, 21, 22, 22f, 23
circuit boards, 434f, 447
circuit breakers, 488,490t
circuit diagrams, 456-457, 456f,
457f, 548
circuits see electric circuits
clocks, early, 273, 273f
Clostridium tetani (tetanus), 164,
164f
coal, electricity from, 30, 501, 501f,
502, 504, 504f
COBE satellite images, 373, 374
Collins, Michael, 317
colony collapse disorder, 72-73
Columbia space shuttle, 329
combustibility, 163, 163f
comets, 297, 297f, 299-300, 299f,
300f, 301
Encke, 300¢
Hale-Bopp, 300, 300f, 300¢
Halley, 300¢
Shoemaker-Levy 9, 297, 297f
Swift-Tuttle, 300¢, 301
Wild 2, 300, 300¢
commons (land), 118-119
communications satellites, 325
communities (of organisms),
95-98
compact fluorescent light bulbs,
499
comparing and contrasting, 6, 436
competition among organisms, 10f,
60-61, 60f, 61f
compound words, 316, 562
compounds, 141f, 143-145
ball-and-stick models, 245, 245f
Bohr-Rutherford diagrams,
243, 243f
covalent, 233-240, 234f, 235f,
236f, 245, 245f
ionic, 222-230
models of, 242-247, 243f, 244f,
245f, 247f
comprehension, monitoring, 220
concept map, 566
conclusions, 535
condensation, 14, 14f, 152, 152f
conducting charges, 406-407, 406f,
420f, 421, 425
conductivity, 151t, 156, 200t, 227,
251, 405
conductivity tester, 406, 406f
conductors, 406, 407
connectivity, 76, 105, 105f
constellations, 269, 277-281, 277f,
335,363
Big Dipper, 277f, 278f, 279-280,
279f, 280f, 281f
Cassiopeia, 278, 278f, 279
consumers, 24-26, 24f, 25f, 26f
control (of variables), 534
control device see switches
conventional current, 450
Copernicus, Nicolaus, 291
copper, 150, 153,156, 202
corals, 62, 62f

Corelly, Dayna, 240

cornstarch plastic, 240

cosmic microwave background
(CMB) radiation, 372-373, 374

cosmology, 368

cosmonaut, 330

Cottrell, Frederick, 421

coulomb, 449, 450, 453

covalent bonds, 233, 233f, 234,
234f, 236

covalent compounds, 233-240,
234f, 235f, 236f, 245, 245f

coyotes, 58

CPRGlove™, 444

Crab Nebula, 347, 347f

cross-pollination, 71, 71f

crystal lattice, 225, 227

Crystal, Michael Lee-Chin, 242

Cullis-Suzuki, Severn, 101

Curie, Marie, 182

current, 436, 448, 450, 451, 459,
468-470, 548-550

cyanide, 202

cyanobacteria, 16, 16f

cycle chart, 567

Cygnus X-1, 348

D

Dalton, John, 180, 181

dark energy, 380

dark matter, 377-379, 377f, 378,
378f

data recording and organizing,
535, 545

David Suzuki Foundation, 101

daylighting, 111

DDT (dichloro-diphenyl-
trichloroethane), 26, 154, 154f,
164

de Coulomb, Charles Augustin,
450

decomposers, 24, 72, 73f

deforestation, 100-101, 101f

density, 151¢, 155, 156-157

dependent variable, 534

deposition, 152, 152f

desertification, 70

Dextre, 329

diagrams, interpreting, 316, 402,
561

diamond, 155, 155f

Diavik Diamond Mine, 202-203

dichloro-diphenyl-trichloroethane
(DDT), 26, 154, 154f, 164

digital meters, 548, 549

direct current (DC), 486, 489

distillation, 144t

DNA, 247, 247f

Dolly Varden (fish), 106-107

dominant species, 96

Don Valley Brick Works, 111, 111f

Doppler effect, 369

doubling time, 66

downy woodpecker populations,
52

dry cells, 435, 439, 439f, 441t

dry ice, 152, 153f

ductility, 200t

dwarf planets, 298f, 299

dye-sensitized solar cells (DSSCs),
511

€

e-waste, 422-423
Earth, 283-289, 291-295, 301-302
early ideas about, 291
and Moon, 286, 286f, 287-289,
287, 288f, 289f
orbit, 281f, 283-284, 294t
properties of, 292t
shadow of, 275, 275, 287, 287f
size, 293, 294t
and Sun, 284288, 284f, 286f,
287f, 2881, 291, 291f, 293
Earth’s spheres, 13, 13f
Easter Island, 7, 7f, 11
eastern massasauga rattlesnake, 92f
eclipses
lunar, 275, 275f, 287, 287f
solar, 271, 272f, 288, 288f
ecliptic path, 308
ecological footprint, 67, 67f, 82
ecological niches, 56-57, 61,
65-67, 69
ecosystem engineers, 98, 98f
ecosystem services, 69-77
ecosystems, 7
abiotic characteristics, 9, 12, 12t
Alfred Bog, 86-87
biodiversity, threats to, 86, 87,
101-108
biotic characteristics, 9, 10, 10¢
carrying capacity, 46, 51, 52-54,
52f, 54f
coffee plantations, 75, 75f
connectivity, 76, 105, 105f
Earth’s spheres, 13, 13f, 21-26
ecological footprint, 67, 67f, 82
environmental impact,
reducing, 19
equilibrium, 51-53
Great Lakes, 8-9, 103, 103f
human niches, 65-67
nutrient cycles, 14-18, 14f, 15f,
16f, 17, 18f
parts of, 9-12, 10¢, 12t
services, 46, 69-77
sustainable, 7-8, 46, 75, 76-77
symbiosis, 10, 62-63, 62f, 63f
ecotourism, 76
Edison, Thomas, 437f
efficiency, energy, 497-499
Einstein X-ray Observatory, 347f
Ekati Diamond Mine, 202, 203
electric charges, 401, 404
electric circuits, 437
batteries, 457, 459-460, 548, 549
blackouts, 455, 455f
connecting wires, 447
electric current, 448-450
electron movement, 448
loads, 452, 468-469
measuring current in, 458-459,
470
models and analogies, 446
ohms, 463-465, 466, 478
open, 447, 468
potential difference, 452-453,
458, 459, 470
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resistance, 451, 462-466, 465f,
468-470
switches, 447
symbols and diagrams,
456-457, 456f, 457f, 548
see also batteries, cells (energy)
electric current, 436, 448, 450, 451,
459, 468-470, 548-550
electric fields, 414, 414f, 415, 450
electric vehicles, 437, 437f,
442-443, 452
electrical energy, 460, 494
and applicances, 493-494, 493t,
494f, 494t, 497, 498
conserving, 497, 498, 499, 511
cost of, 492, 495
efficiency, 497-499, 511
smart meters, 496, 496f
time of use pricing, 496
units of measurement, 498
electrical power, 493
electrical resistance, 451, 462-466,
465f, 468-470
electrical safety, 488, 488f, 490,
490t
electricity, 398, 400, 401
alternating current (AC), 486,
489
base load, 501
coal, from, 504, 504f
demand for, 501-504
direct current (DC), 486
environment, 482
generating and distributing,
485-490, 506-510, 511
off-peak use, 496, 496f, 501,
504, 511
peak demand, 496, 496f, 504
renewable sources of, 506-510,
511
safety devices, 488, 488f, 490,
490t
static, 401, 403-409, 412, 426
electrodes, 438, 438f, 439f, 440f
electrolytes, 225, 438, 438f, 439f,
440, 440f, 452
electromagnetic radiation, 318,
318f, 320, 320f, 320t, 372
electromagnetic spectrum, 318,
318f, 320, 320f, 320t, 339, 364
electrons, 181, 181f, 183-184, 183f,
188, 400, 404
in covalent bonds, 233, 233f,
234, 234f
free, 448, 448f
in energy levels, 184, 184f, 190,
190f
in static electricity, 403-409,
404f, 405t, 408f
valence, 208-210, 222, 233,
233f, 234, 234f
electroscope, 402, 411-416, 411f
electrostatic charges, 421-423,
422f, 423f, 426, 430
electrostatic precipitator, 421-422,
422f
electrostatic series, 405, 405f
electrostatic spray painting, 421,
421f
elements, 141f, 143, 145
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classifying, 141f, 145, 200
periodic table, 195-196, 197f,
198-199f, 200, 200f, 205,
207-210, 210f
properties of, 143, 149-158,
568-569
elephants, 49, 49f
ellipse, 283
elliptical galaxies, 362, 362f
elliptical orbit, 283, 283f
Encke (comet), 300t
endangered wildlife, 97, 97f
EnerGuide label/program, 494,
494f, 511
energy
from biomass, 25f, 29, 510
from photosynthesis, 21-23, 22f
renewable sources, 21-23,
506-510, 511
solar, 21-23, 21f, 22f, 509, 511
energy levels in atoms, 184, 184f,
190, 190f, 208-210
Energy Star® rating, 494
energy-efficient appliances, 508
entomology, 88
environment
analyzing issues, 529-531
balancing populations, 118-120
chemical pollution, 146-147
and farming practices, 18-19,
37, 145f, 154, 154f, 226
plastics, 238-239
road salt, 230, 230f
space exploration, effects of,
331t
environmental farm plans, 19
ENVISAT (ENVIronmetal
SATellite), 326, 326f
equilibrium, 51
Eratosthenes, 274
Eris, 298f, 299
estimating, 538
ethics of space exploration, 331¢
ethylene, 238
European gypsy moth, 113, 113f
European Space Agency (ESA),
326, 370
eutrophication, 18, 35
evaporation, 14, 14f, 152
EVARM, 371
Experimental Lakes Area (ELA),
18, 18f, 19, 34
exponential growth, 49-51, 50f,
51, 66
exponents of scientific notation,
555
extinction, 97, 106-108, 107f
exotic species, 102
extrasolar planets, 335, 335f
Exxon Valdez, 156, 156f

F

fair test, 534

fermentation, 28, 32-33
fertilizers, 18-19, 37, 145f, 226
filtration, 144t

First Nations, 4, 146-147
flowcharts, 567

fluorescent tubes, 204, 499f

fluoride, 224, 224f

fluorine, 205f

flying squirrels, 51f

food chain, 24-25, 24f, 25f, 95
food pyramid, 25f

forests, 34, 34f, 69-70, 70f, 112, 113
fossil fuels, 30, 30f, 33, 33f, 437
Franklin, Benjamin, 418
friction, 403, 403f, 406

fuel cells, 442-443

fuel from landfills, 32-33, 32f
fur seals, 51, 51f

fuses, 488, 490t

G

galaxies, 358, 359, 361-366, 362f,
363f, 364f
see also Andromeda galaxy,
Milky Way
Galilei, Galileo, 318
gamma rays, 318f, 320f, 372, 372f
Gamow, George, 370, 373
gas giants, 292
Jupiter, 290f, 291, 292, 293, 295f,
295t, 299
Neptune, 292, 295f, 295t, 297
Saturn, 292, 295t, 295f, 322,
322f
Uranus, 291, 292, 292t, 295f,
295f, 361
gases, 150
Gassner, Carl, 439
generating plants, 485-487, 485f,
486f
Georgian Bay Biosphere Reserve,
92, 92f
geostationary satellites, 327
geosynchronous satellites, 327
geothermal energy, 510
global positioning system (GPS)
satellites, 325
global warming, 30
globular clusters of stars, 363, 363f,
364f
glow sticks/tubes, 160f, 401
glucose, 21, 22, 28
gold, 143f, 152, 153, 201f, 202
Golden Horseshoe, 52f, 53, 54
graphic organizers, 270, 360, 484,
562, 566-567
graphs, 484, 557-560, 561
grasses, 25f, 28f
grasshoppers, 58
grassland species, 97, 97f
gravitational force, 289, 289f, 299,
348
gravitational potential energy, 453f,
460f
gravity, 310, 348, 361, 363
Great Canadian Shoreline Clean
Up, 77
great grey owl, 46
great horned owl, 25
Great Lakes Water Quality
Agreement, 19
Great Refrigerator Roundup, 511
greenhouse effect, 29, 29f, 504
greenhouse gases, 29, 29f, 30, 31t,
442

grey water, 427

ground fault circuit interruptor,
490t

grounding, 407, 407, 409

group, 205

gypsy moths caterpillar, 113, 113f

H

H-R (Hertzsprung-Russell)
diagram, 343-344, 343f, 354

habitat loss, 100

Hadfield, Chris, 328, 328f, 329f

Hale-Bopp comet, 300, 300f, 300¢

Halley comet, 300¢

halogen lamps, 499f

halogens, 205, 205f

hardness, 151, 155, 251

Haughton Crater, 302f

helium, 142f, 143, 152, 209, 336

Hera and Heracles, 361

herbivore, 24, 25f

herring gull, 26f

Herschel, William, 361, 363

Hertzsprung, Ejnar, 343-344

Hertzsprung-Russell (H-R)
diagram, 343-344, 343f, 354

Hipparchus, 276

honeybees, 71, 72-73

Hoyle, Sir Fred, 372

Hubble constant, 370, 371f, 382

Hubble Deep Field, 368f

Hubble, Edwin, 368-370

Hubble law, 370

Hubble Space Telescope (HST),
321f, 362f, 366, 368, 369, 370,
375,379

human niches, 65-67, 66f, 67f

Humason, Milton L., 370

hybrid vehicles, 437

hydroelectric power generation,
485, 485f, 501, 501f, 502, 501,
506

hydrogen, 189, 191, 191f, 336

hydrogen fuel cells, 442-443

hydrogen peroxide, 162

hydrogen sulfide, 150

hydrosphere, 13-14, 13f, 14f,
16-17, 16f, 17f

hypothesis, 533

ice cream making, 229

Ida (asteroid), 300f

incandescent bulbs, 447, 447f, 499,
511

independent variable, 534

induced charge separation,
415-416

induction, 415-416, 424

Industrial Revolution, 30, 30f

inferences, making, 177, 220, 484,
561

infrared radiation, 318f, 320, 320f,
322, 322f, 364, 372f

inner planets, 292, 294f, 294t
Mercury, 291f, 291t, 292, 293t,

294f, 294t

Venus, 291, 292, 294t, 294f



see also Earth, Mars
insectivores, 74
insects, 71-74, 76, 90t, 91, 96
insulators, 406, 407
intensification, 48, 54, 54f
intermediate load, 504
International Astronomical Union
(IAU), 279, 291
International Space Station,
327-329, 327f
introduced species, 102-103
invasive species, 102-103, 103f
Investigation
age of the universe, 382-383
algae growth, 37
Bohr-Rutherford atom model,
212
CFCs and the ozone layer, 172
chemical properties, 168-169,
170-171
common substances, properties
of, 170-171, 252
conductivity, comparing, 429
covalent compounds, properties
of, 250-251, 252
ecological footprint, 82
electricity costs, reducing, 516
electrostatic series, 430
endangered winter skate, 79
energy audit, 514
expanding universe model, 384
fertilizers and plant growth,
37,42
gravity on other planets, 310
H-R (Hertzsprung-Russell)
diagram, 354
hand drying, environmentally
friendly, 515
ionic compounds, properties of,
250-251, 252
loads, 474-475, 476-477
Moon’s movement, modelling,
307
Ohm’s law, testing, 478
ozone layer, 172
paramecia growth, 80
photosynthesis, 38-39
physical properties, 166-167,
170-171, 213
plant growth, 37, 40-41, 42
populations, balancing, 118-120
reactivity trends in periodic
table, 214
rust, causes of, 249
soil-water acidity, 40-41
spectral analysis, 352-353
staircase circuits, designing, 513
star composition, 352-353
star observations, 308-309,
350-351
voltaic cells, constructing,
472-473
zebra mussels and chlorophyll,
117
iodine, 205f
ion, 222-225, 223f, 225f, 416
ion charge, 196
ionic bond, 222, 225
ionic compounds, 222-230,
250-251, 252
iron, 203
irregular galaxies, 362, 362f

Isle Royale, 59, 59f
isotopes, 191, 191f
issues, analyzing, 529-531

jackrabbit, 25, 25f

James Webb Space Telescope
(JWST), 375, 375f

Jet Propulsion Laboratory (JPL),
323

joules (J), 453, 498

Jupiter, 290f, 291, 292, 293, 295,
295t, 299

K

kelp, 96, 96f

Kelvin scale, 541

Kepler, Johannes, 291

keystone species, 96, 96f, 97, 97f,
110

kilojoule, 498

kilowatt (kW), 493

kilowatt-hour (kW-h), 494, 494t,
495, 496, 498

Komarov, Vladimir, 330

Kruger National Park, 49, 49f

Kuiper Belt, 297, 298f, 299

Kuiper, Gerard, 297

Kyoto Protocol, 31t

L

Lake Erie, 18, 19, 19f
lake trout, 26f, 51
Lakeview Generating Station, 501
landers, 323, 324, 324f
landfills, 32, 32f, 33
Langat, Pinky, 511
Large Hadron Collider (LHC), 192,
192f, 375, 466, 466f
laser printers, 425
latitude, 281
laws of electric charges, 413-414,
413f, 414f
lead, 201f, 203
lead-acid battery, 440, 440f, 441t,
460, 460f
Leitrim Wetland, 92
length, measuring, 538
Leonid meteor shower, 301f
Levy, David, 297
Libra, 277f
lidar (light detection and ranging),
324
light
ecosystem requirements, 12¢
visible, 318, 318t, 320f, 421
speed of, 318, 421
light bulbs
compact fluorescent (CFLs),
493f, 499f
energy efficient, 205f, 499f
fluorescent tubes, 204, 499f
Halogen lamps, 499f
incandescent, 447, 447f, 499,
511
light-emitting diodes (LEDs),
499f
light pollution, 280
light-emitting diodes, 499f

light-years, 277, 365

lightning, 400, 401, 418, 419,
420-421

lightning rods, 420-421, 420f

limiting factors, 50, 50f, 51

line of best fit, 558

line graphs, 48, 557-558

liquids, 152, 152f, 156

lithium, 222f

lithium-ion cells, 440f, 441¢

lithosphere, 13, 13f, 14, 15f, 16, 16f,
17, 17f

load, 452, 457, 458, 468-469

Local Group (galaxies), 365

Long Point Bay, 92

long-tailed weasel, 25, 25f

low-Earth-orbit satellites, 325

luminosity, 341, 344t

lunar eclipses, 275, 275f, 287, 287f

lustre, 150¢, 155

lynx, 58, 58f

M

magnesium, 205f, 222, 222f
main idea and details, identifying,
88, 402
main idea web, 566
main sequence, 344
malleability, 150¢, 200¢
Marois, Christian, 335
Mars, 13, 291f, 292, 294f, 294t, 300
landers, 323, 323f, 324, 324f
observing, 291, 292, 292f
orbit, 292, 292f
properties of, 294t
Mars Climate Orbiter, 323, 323f
Mars Polar Lander, 323
mass, measuring, 540
mass number, 188, 188¢, 189
matter, 13, 13f, 139, 141, 142, 152
Mayan civilization, 271, 271f
meadow voles, 46
measuring, 538-541
angles, 540-541
area, 538
electrical current, 548, 550
length, 538
mass, 540
temperature, 541
voltage, 548, 549, 550
volume, 539-540
megaparsec (light-year
measurement), 371f, 382
melting point, 151, 151¢, 152, 225,
251
melting test, 251
Mendeleev, Dimitri, 195, 196
meniscus, 539
mercury (metal), 203, 204
Mercury, 291f, 291t, 292, 293t,
294f, 294t
Mesopotamians, 273
MESSENGER (MErcury
Surface Space ENvironment,
GEochemistry and Ranging),
323, 323f
metal leaf electroscopes, 411, 411f
metalloids, 200, 200f
metals, 200-201, 202, 203, 204,
204f, 205f
meteorites, 300

meteoroids, 301, 302, 302f
meteors, 299, 299f
meters, electricity, 488, 488f
methane, 30, 32, 32f, 33
metric system, 554
microgravity, 328
microscope, 546-547
microwaves, 318, 318f, 320, 320f,
372,372f
Mielhausen, Shelby, 280
migratory birds, 8, 8f, 74-75
Milky Way, 361-365, 361f, 364f,
365f, 369, 377-378, 379, 384
mining, 202-203
mixtures, 141f, 142, 144, 144t, 145
models, 534, 551
ball-and-stick, 245-246, 245f
Bohr-Rutherford, 184, 190, 212,
234, 244, 404, 404f
space-filling, 247
three-dimensional, 244-247
Mohs scale of hardness, 155
molecular compounds, 234
molecules, 234
Monarch butterflies, 76
Moon
and Earth, 286, 286f, 287-289,
287f, 288f, 289f
lunar eclipses, 275, 275f, 287,
287f
movement of, 281-287
phases of, 286, 286f
and tides, 283, 289, 289f
moose, 59, 59f, 63
moose disease, 63
MOST (Microvariability and
Oscillations of STars), 321, 321f
mourning dove populations, 52
MSDS sheets (material safety data
sheets), 140
multimeter, 457f, 458, 549
multiple meaning, 138, 436
mutualism, 62

Nanticioke generating station, 504

NASA, 323, 324, 324f

Natural Heritage Information
Centre, 91

natural succession, 112, 112f

NAVSTAR, 325

near-Earth objects (NEOs),
304-305

nebulas, 333-335, 334f, 347, 347f

negative terminal, 439f, 447, 447f,
456, 456f, 548

NEOs (near-Earth objects),
304-305

NEOSSat, 304-305

Neptune, 292, 295f, 295t, 297

netting, 90, 90¢

neutrino, 179, 179f

neutron star, 346, 347, 347f

neutrons, 185, 188, 188t, 190, 191,
191, 192, 402

niches, 56
ecological, 56-57, 61, 65-67, 69
human, 65-67, 66f, 67f

nickel-cadmium cell, 440f, 441t

nickel-metal hydride cell, 440f,
441t
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nitrate, 16

nitric acid, 33, 33f

nitrogen, 16, 16f, 115, 115f

nitrogen cycle, 16, 16f

nitrogen oxide, 33, 35, 35f

noble gases, 205, 205f, 208, 209

non-metals, 200, 200f, 200¢

non-native species, 102

non-ohmic conductors, 466, 466f

nuclear fusion, 335-336

nuclear power generation, 503,
503f

nuclei, 188

nucleons, 188

nucleus, 183, 184, 184f, 185, 188,
190, 190f

nutrient cycles, 14-18, 14f, 15f, 16f,
17, 18f

nutrients, 12¢, 14, 18

0]

Oak Ridges Moraine, 53, 53f, 54
odour, 150, 150t, 250
Ohm, Georg, 462-463, 465
Ohm’s law, 462-464, 466, 466f,
468-470, 478
ohms, 463-465
omnivores, 24
Onnes, Heike Kamerlingh, 466
Oort, Jan Hendrik, 299
Oort Cloud, 299
open circuits, 447, 468
open clusters of stars, 363, 363f
Opik, Ernst, 297
optical telescopes, 319, 319f
orbital radius, 293, 294t
orbiters, 323, 323f
orchid, 89f
Orion, 277, 277f
otters, 10, 10¢, 96, 96f
outer planets, 292, 295, 295¢
Jupiter, 290, 291, 292, 293, 295f,
295t, 299
Neptune, 292, 295f, 295t, 297
Saturn, 292, 295t, 295f, 322,
322f
Uranus, 291, 292, 292t, 295f,
295f, 361
over-harvesting, 8
overexploitation, 104
overfishing, 8, 104, 105, 106-107
overhunting, 108f
owl pellets, 60
oxygen
in air, 142, 143f, 234, 234f
atoms, 234, 234f, 243, 243f
and biomass, 30
in cellular respiration, 28, 29,
29f
in photosynthesis, 22, 22f, 23,
23f, 28-29, 29f
reactivity, 161t
sources, 18, 18f, 23
in water, 18, 18f, 28, 33f, 143,
234, 234f, 245
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P

Palmer, Chris, 512

paper clips, 150

parallel circuits, 436, 456, 469,
469f, 470, 470f

paramecia growth, 80-81

parasites, 63, 63f

Parker, Allyson, 77

particle theory of matter, 142

Patel, Nilesh, 444

Payette, Julie, 328, 328f

PCBs (polychlorinated biphenyls),
26, 26f

peak load, 504

peaksaver® program, 511

Peary caribou, 91, 91f

penumbra, 287, 287f, 288f

Penzias, Arno, 373

peregrine falcons, 26

periodic table, 195-196, 197f,
198-199f, 200, 200f, 205,
207-210, 210f

periods, 205, 210

peroxide, 162

Perseid meteor shower, 301

pesticides, 19, 73

pH, 33-34, 34f, 351

phantom loads, 497, 497f

phases of the Moon, 286, 286f

Phoenix Lander, 324, 324f

phosphate, 17, 17f

phosphorus cycle, 17, 17f, 18, 18f

photocopiers, 425, 425f

photosynthesis, 12t, 21-23, 22f,
23f, 28-29, 291, 30, 38-39, 339

photovoltaic effect, 508

physical properties, 149-158,
166-167, 213, 568-569
metals and non-metals, 200t
qualitative, 150, 150f
quantitative, 151, 151f
water, 158, 158f

phytoplankton, 23, 23f, 26f, 117,
154, 154f

pie graph, 559-560

Pietrzakowski, Katie, 427

pitcher plant, 57, 57f

pith ball electroscope, 411, 412,
413, 415, 415, 416

plagiarism, 553

plains bison, 108f

planetary motion, 292, 292f

planetesimals, 334

planets, 291
classification of, 292
distances between, 293
inner, 294, 294
outer, 295, 295
see also individual planets

plants at risk, 108

plastics, 238, 238f, 239, 239f, 240

Pleiades open star cluster, 363f

Pluto, 298f, 299

polar bears, 51, 154, 154f

Polaris, 280, 280f

pollination, 71, 71f, 72

polychlorinated biphenyls (PCBs),
26, 26f

polyethylenes, 238, 238f

polymers, 238, 240

populations, 49
carrying capacity, 51-54, 66-67
competition, 60-61
exponential growth, 49-50, 66
humans, 52, 65-67, 66f, 67f
limiting factors, 50
predation regulating, 58-59
symbiotic relationships, 62-63

positive terminal, 439f, 440f, 447,
447, 456, 456f, 548

potassium, 190, 190f, 210, 210f, 220

potassium chloride, 226, 243, 243f

potential difference, 452-453, 458,
459, 470

potential energy, 452

power bars, 490t

power generation, 485-490,
506-510, 511

power ratings, 493

prairie dogs, 97, 97f

precision, 542

predators, 10f, 58-59

prediction, 533

Presqu’ile Provincial Park
Waterfowl Festival, 77

previewing text features, 6, 138

prey, 58, 59

primary cells, 440, 441¢

prior knowledg, making
connections to, 270

propane, 163, 163f

properties
chemical, 160-164
physical, 149-158

protecting, 89

proteins, 247

protons, 185, 188, 188t, 402, 403

protostar, 334

prototype, 537

Ptolemy, 291

pulsars, 347, 347f

pure substance, 141f, 142, 161t

purple loosestrife, 104

Q

quadrat sampling, 90¢

qualitative observation, 532

qualitative physical properties,
150, 150f

quantitative observation, 532

quantitative physical properties,
151, 151f

quantum, 184

questions, asking, 178

rabbits, 25, 58
radiation
cosmic microwave background
(CMB), 372-373, 374
electromagnetic, 318, 318f, 320,
320f, 320t, 372
gamma rays, 318f, 320f, 372,
372f

infrared, 318f, 320, 320f, 322,
322f, 364, 372f

microwaves, 318, 318f, 320f,
372,372f

non-visible, 319
radio waves, 318, 318f, 320f,
322, 322f, 363, 364, 372f
solar, 288, 339, 339f
ultraviolet, 318f, 320f, 322, 322f,
372f
visible light, 318, 318f, 320f,
322, 322f, 372f
X-rays, 318, 318f, 320, 320f, 372f
radiation dosimeters, 427, 427f
radio telescope, 319, 319f
radio waves, 318, 318f, 320f, 322,
322f, 363, 372f
radium, 182
reactions, chemical, 162
reactivity, 161, 161, 208-209, 210,
214
recycling, 11, 31t, 32
red dwarfs, 343f, 345, 345f
red giants 345, 345f
red mulberry, 91, 91f
redshift, 369, 370
redside dace, 53, 53f
reefs, 62, 62f
reflecting telescope, 319, 319f
reforestation, 112
refracting telescope, 316f, 319, 319f
remote-sensing satellites, 325
renewable energy sources,
506-510, 507
research projects, 552-553
resistance, 451, 462-466, 465f,
468-470
resistor, 451, 452, 457f, 458, 462f,
466f, 548
restoration ecology, 110-115, 111
retrograde motion, 292, 292f
revolution, 273
ringed seal and DDT, 154, 154f
road salt, 221, 221f, 228-230, 230f
robin moths, 113
rotation, 273
round gobies, 103, 103f
rounding, 556
Royal Ontario Museum, 91, 242,
242f
ruby-throated hummingbird, 8
ruffed grouse populations, 52
Russell, Henry Norris, 343
rust, 229, 249, 258
Rutherford, Ernest, 182-185, 404

S

safety icons, 140
Saincher, Meghana, 147
salmon, 105, 105f
salt, 153, 153f, 223f

see also road salt
sampling, 366
Sargasso Sea, 9
satellites, 325-327, 326f, 327f
Saturn, 292, 295t, 295f, 322, 322f
scale drawing, 544
scanners, 425
Schiaparelli, Giovanni, 301
scientific drawing, 543-544
scientific inquiry, 532-535
scientific notation, 555
scientific process, 532



sea otters, 96, 96f

sea urchins, 96, 96f

seals and DDT, 154, 154f

seasons, 284, 284f

secondary cells, 440, 441t

selenium, 425, 425f

self-pollination, 71

semiconductors, 406

series circuits, 436, 456, 468, 469f,
470

serum, 153

SETI (Search for Extraterrestrial
Intelligence), 319

Shapley, Harlow, 363, 364

shark, 89f

shells (energy levels), 190f, 222f,
233f, 234f

Shelton, Ian, 346

shock (electric), 407-409

Shoemaker, Carolyn, 297

Shoemaker, Eugene, 297

Shoemaker-Levy comet, 297f

“shooting stars”, 268, 301

shrews, 58

significant digits, 556

silver-oxide cell, 439, 439f, 441t

Sirius (star), 272

skim, scan, or sturdy, 360

smart meter, 496

Smith, Willoughby, 423

snowshoe hares, 58, 58f

social policy, 19

society in issue analysis, 529-531

sodium, 209f, 210, 210f, 220, 222

sodium chloride, 143f, 153, 223,
223f, 225,230

SOHO (SOLar Heliospheric
Observatory), 321

soil, 12¢

soil bacteria, 16, 16f

solar cells, 444, 508-509, 511

solar eclipse, 271, 272f, 288, 288f

solar energy, 508-509, 511

solar flares, 338, 338f

solar mass, 343

solar nebula theory, 333, 334f

solar radiation, 288, 339, 339f

solar system, 291
formation, 333-335
models of, 291, 293

“solar wall”, 482-483

solar wind, 338

solidification, 152

solubility, 151t, 153, 154, 225-226,
251

solute, 153

solutions, 141f

solvent, 153

song sparrow, 60, 60f

space exploration, 317-331

space telescopes, 318-320

space-filling models, 247

spectral lines, 342, 342f, 369f

spectroscope, 342

spectrum shifting, 369

spider map, 566

spiral galaxies, 362, 362f

spotted turtle, 110f

St. Williams Forestry Station, 70

stability, 164

standard atomic notation, 189

star clusters, 363, 363f
star maps, 276, 276f
stars, 333, 341-348
see also galaxies, Milky Way
state, 150¢
states of matter, 152, 152f
static charge (static electricity),
401, 403-409, 412, 426
static cling, 403, 406
stewardship, 110
stickleback fish and competition,
61, 61f
stomata, 22, 22f
Study Toolkit
asking questions, 178
base words, 48, 360
comparing and contrasting, 6,
436, 562
compound words, 316
creating a word map, 220, 484
identifying cause and effect,
270, 436
identifying main ideas and
details, 88, 402
interpreting diagrams, 316,
402, 561
interpreting line graphs, 48
interpreting tables, 88
making connections to prior
knowledge, 270
making connections to visuals,
48
making inferences, 220, 484,
561
making study notes, 316

monitoring comprehension, 220

multiple meanings, 138, 436
previewing text features, 6, 138
skim, scan, or study, 360
suffixes, 178
summarizing, 138
using graphic organizers, 270,
360, 484
visualizing, 178
word families, 6, 270, 402
word origins, 88
Su, Yvonne, 11
subatomic numbers, calculating,
188
subatomic particles, 181, 188
sublimation, 152
succession, 98
Sudbury Neutrino Observatory,
179, 179f
suffixes, 178
sulfur dioxide, 33, 33f, 35, 35f
sulfuric acid, 33, 33f, 440
summarizing, 138
Sun, 333-339, 444
eclipses,
energy, 508-509, 511
flares, 338, 338f
nebula theory, 333, 334f
radiation, 288, 339, 339f
solar cells, 444, 508-509, 511
spots, 337, 337f
sundials, 273, 273f
sunspots, 337, 337f
superclusters, 366
superconductor, 466
supergiants, 343f, 344, 344f, 345f,
346

supernova, 346, 346f, 347, 380,
380f

surge protector, 490t

sustainability, 7, 67, 75

sustainable ecosystems, 7-8, 46,
75,7677

sustainable use, 65

Suzuki, Dr. David, 101

Swift, Lewis, 301

Swift-Tuttle comet, 300t, 301

switches, 447, 457f, 548

symbiosis, 10t, 62-63, 62f, 63f

synthethic elements, 196

T

tables, 88, 545, 561
technological problem solving,
536-537

telescopes, 317, 318-322, 320f, 321t

temperature, 541

terrestrial ecosystem, 16

tetanus toxin, 164, 164f

text features, previewing, 6, 138

texture, 150¢

theory, 535

thermometer, 541

Thirsk, Robert, 328, 328f

Thomson, G. P, 181

Thomson, John Joseph, 181, 182,
404

three-dimensional models,
244-247

tidal energy, 510, 510f

tidal force, 287

tides, 283, 287, 289, 289f

time of use pricing, 496

titanium, 201f

titanium oxide, 143f

toxicity, 164

Trans-Canada Highway, 47

trans-Neptunian objects, 297

transect sampling, 90, 90¢

transformers, 486, 486f, 487, 487f,
488

transmission lines, 487

trophic efficiency, 25

trophic levels, 24, 24f, 25, 25f

tungsten, 201f

Tunguska event, 303, 303f

Tuttle, Horace, 301

U

ultraviolet radiation, 318f, 320f,
322, 322f, 372f

umbra, 287, 287f, 288f

underwater artifacts, raising, 137

universal solvent, 158

universe timeline, 374f

unsustainable, 67

Uranus, 291, 292, 292t, 295f, 295f,
361

urban sprawl, 52, 53, 54

Ursa Major, 275f, 277

Vv

valence electrons, 208-210, 222,
233, 233f, 234, 234f

Van de Graaff generator, 422, 422f

Varroa destructor mite, 73

variables, 534

velocity, 382-383

Venn diagram, 6, 484, 567

Venus, 291, 292, 294t, 294f

viscosity, 151, 151t

visible, 318, 318¢, 320f, 421

visualizing, 178, 561

visuals, making connnections to,
48

volt, 453

Volta, Alessandro, 438, 440, 453

voltage, 452, 453, 458, 487,
548-550

voltaic cells, 438

voltmeter, 453, 453f, 455, 457f, 458,
470, 548, 549-550

volume, 539

von Fraunhofer, Joseph, 342

W

water, 12t, 142f, 143, 143j; 158,
161t, 234, 407

water cycle, 14, 14f

water pollution, 26

watershed, 70

watts (W), 493

wavelength, 318, 320f

wet cells, 440, 441t

wetlands, 102, 102f, 112

white dwarf, 345, 343f

white-tailed deer, 47, 63

WHMIS symbols, 140

Wild 2 comet, 300, 300t

wild turkeys, 50, 50f

wildlife mortality, 47

Williams, Lottie, 330

Wilson, Robert, 373

wind energy, 506f, 507, 509

wind farm, 507, 506f

wind turbines, 506f, 507

wires, connecting, 447

WMAP satellite images, 373, 373f,
374

wolves, 59

word families, 6, 370, 402, 562

word maps, 138, 220, 484

word origins, 21, 85, 362, 562

word webs, 6

World Biosphere Reserve, 92

World Fire Atlas, 326

World Heritage Site, ecosystems, 4

World Wide Web, 375

X

X-rays, 318, 318f, 320, 320f, 372f

Y

yellow perch, 50, 50f
yellowfin tuna, 104

y4

zebra mussels, 103, 103f, 117
ZENN electric cars, 442-443
zinc-air cell, 439, 439f, 441t
zinc-carbon cell, 439, 439f, 441t
zooplankton, 26f

Zylberberg, Joel, 379
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