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Periodic Table
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Lithium
6.941

Beryllium
9.01218

Sodium
22.98977

Magnesium
24.305

Potassium
39.0983

Calcium
40.078

Scandium
44.95591

Titanium
47.88

Vanadium
50.9415

Chromium
51.9961

Manganese
54.9380

Iron
55.847

Cobalt
58.9332

Rubidium
85.4678

Strontium
87.62

Yttrium
88.9059

Zirconium
91.224

Niobium
92.9064

Molybdenum
95.94

Technetium
97.9072*

Ruthenium
101.07

Rhodium
102.9055

Cesium
132.9054

Hafnium
178.49

Tantalum
180.9479

Tungsten
183.85

Rhenium
186.207

Osmium
190.2

Iridium
192.22

Hydrogen
1.00794

Atomic number

Symbol

Element name

Atomic mass
1
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M

etallic P
ro
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Metallic Properties
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2

Transition Elements

Lu
71

Lutetium
174.967

Barium
137.33

Ra
88

Lr
103

Lawrencium
260.1054*

Lanthanoid
Series

Actinoid
Series

* Mass of isotope
with longest
half-life, that is,
the most stable
isotope of the
element

The     Periodic

Ba

Radium
226.0254

Francium
223.0197*

Rutherfordium
261*

Hahnium
262*

Seaborgium
263*

Bohrium
(262)

Hassium
(265)

Meitnerium
(266)

La Ce NdPr Pm Sm
57 58 59 60 61 62

Lanthanum
138.9055

Cerium
140.12

Praseodymium Neodymium
144.24

Promethium
144.9128*

Samarium
150.36

Ac Th UPa Np Pu
89 90 91 92 93 94

Actinium
227.0278*

Thorium
232.0381

Protactinium
231.0359*

Uranium
238.0289

Neptunium
237.0482

Plutonium
244.0642*

Rare Earth Elements
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Table

10

Metallic Properties

Noble Gases
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Al
13

Aluminum
26.98154

He
2

Helium
4.002602

Ne
10

Neon
20.179

Ar
18

Argon
39.948

Kr
36

Krypton
83.80

Xe
54

Xenon
131.29

Rn
86

Radon
222.017*

At
85

Astatine
209.98712*

F
9

Fluorine
18.998403

Cl
17

Chlorine
35.453

Br
35

Bromine
79.904

I
53

Iodine
126.9045

O
8

Oxygen
15.9994

S
16

Sulfur
32.06

Se
34

Selenium
78.96

Te
52

Tellurium
127.60

N
7

P
15

Phosphorus
30.97376

As
33

Arsenic
74.9216

Nitrogen
14.0067

C
6

Si
14

Silicon
28.0855

Carbon
12.011

B
5

Boron
10.811

Ga
31

Gallium
69.723

In
49

Indium
114.82

Tl
81

Thallium
204.383

Ge
32

Germanium
72.59

Sn
50

Tin
118.710

Pb
82

Lead
207.2

Zn
30

Zinc
65.39

Cd
48

Cadmium
112.41

Hg
80

Mercury
200.59

Cu
29

Copper
63.546

Ag
47

Silver
107.8682

Au
79

Gold
196.9665

Ni
28

Nickel
58.69

Pd
46

Palladium
106.42

Pt
89

Platinum
195.08

Sb
51

Antimony
121.75

Bi
83

Bismuth
208.9804

Po
84

Polonium
208.9824*

80

Yb
70

Ytterbium
173.04

No
102

Nobelium
259.1009*

Tm
69

Thulium
168.9342

Md
101

Mendelevium
258.986*

Er
68

Erbium
167.26

Fm
100

Fermium
257.0951*

Ho
67

Holmium
164.9304

Es
99

Einsteinium
252.0828*

Dy
66

Dysprosium
162.50

Cf
98

Californium
251.0796*

Tb
65

Terbium
158.9254

Bk
97

Berkelium
247.0703*

Gd
64

Gadolinium
157.25

Cm
96

Curium
247.0703*

Eu
63

Europium
151.96

Am
95

Americium
243.0614*

Uun
110

Ununilium
269*

Uuu
111

Unununium
272*

Uub
112

Ununbium
277*

113 114 115 116 117 118

§Synthesized
elements that
are highly 
unstable.
Research on
these is
continuing and
may change
what we know
about them.

§ § § § §§§§§
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A

abyssal plains ................................... 161, 165
abyssopelagic zone ..........................227, 235
acid ......................................................... 59, 67
acid rain ...........................................405, 408
agar ...................................................307, 313
Agnatha ............................................351, 353
algae ..................................................307, 309
algin ..................................................307, 313
amphibians ......................................323,  332
ampullae of Lorenzini ....................351, 356
annelids ............................................324, 328
aphotic zone ....................................227, 235
aquaculture ....................................... 433, 438
arthropods ....................................... 323, 330
atoll ...................................................257, 268

B

baleen whales .................................. 375, 383
barrier reef ....................................... 257, 268
base ........................................................ 59, 67
basin ...................................................161, 164
bathypelagic zone ........................... 227, 235
beach ...................................................... 93, 99
benthic .............................................. 227, 231
biodegradable ................................. 405, 408
biological oceanographers ..................... 3, 8
biological resources ........................433, 437
biomass ............................................201, 209
biome ................................................227, 231
birds ..................................................323, 331
blade .................................................307, 312
blowhole ..........................................375, 384
blubber ............................................. 375, 377
brackish ................................................. 59, 64
buffer .................................................... 59,  67
buoyancy ..........................................351, 353

C

capillary waves .................................... 93, 99
carbohydrate ...................................201, 205
carnivore ..........................................201, 207
carrageenan .....................................307, 313
cartilage ............................................351, 353
cartilaginous ....................................351, 353
caudal ...............................................351, 355
chemical oceanographers ....................... 3, 7
chlorophyll .....................................  307, 309

Chlorophyta .................................... 307, 312
chordates .......................................... 323, 325
clarity ..................................................... 33, 40
clay .....................................................181, 188
Cnidaria ............................................323, 328
commensalism ................................. 201, 212
composition ......................................181, 186
condense .............................................. 59,  67
consumers .......................................  201, 207
contamination ................................. 405, 410
continental shelf ...............................161, 164
continental slope ............. 137, 141, 161, 164
convection currents .........................137, 140
copepods ...........................................283, 287
coral reef ............................................257, 259
corer ....................................................... 33, 42
Coriolis effect ...................................137, 140
countershading ............................... 351, 359
course ................................................137, 139
crest ........................................................ 93, 96
crustaceans ...................................... 323, 330
crystallization ....................................... 59, 67
current ...............................................137, 139

D

decomposers .....................................201, 207
decompression ..................................... 33, 44
density ................................................... 33, 38
denticles ........................................... 351, 353
desalination .......................................... 59, 67
detritus .............................................. 257, 260
diatom ...............................................283, 285
dinoflagellates .................................. 283, 286
dispersant .........................................405, 413
disphotic  zone ................................. 227, 235
disruptive coloration...................... 351, 359
distillation ............................................. 59, 67
diurnal tide ...................................... 119, 125
dorsal ................................................ 352, 354
dredge.................................. 33, 42, 257, 266
drift bottle ............................................. 33, 42
drilling platforms .................................... 3, 6
dwellers ............................................. 181, 187

E

ebb tide .............................................. 119, 124
echinoderms .................................... 323, 331
echolocation ..................................... 375, 384

Index
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echo sounding ...................................... 33, 43
elliptical orbit ....................................... 93, 98
emergent .......................................... 307, 310
endangered ...................................... 375, 381
endoskeleton ................................... 323, 325
epifauna ............................................227, 238
epipelagic zone ............................... 227, 234
equatorial currents ..........................137, 141
estuary ............................ 119, 124, 257, 261
evaporate .............................................. 59, 61
Everglades ....................................... 257, 266
exoskeleton ...................................... 323, 325

F

feldspar ............................................. 181, 184
filtration ................................................ 60, 67
fish..................................................... 323, 331
flagella ...............................................283, 286
flippers ............................................. 375, 377
flood tide .......................................... 119, 124
fluke .................................................. 375, 384
food chain ........................................ 201, 207
food web .......................................... 201, 207
foraminiferan ...................................283, 287
fringing reef ..................................... 257, 268
fusiform ............................................ 352, 358

G

geological oceanographers .................... 3, 7
gills .................................................... 323, 328
gill slits ............................................. 352, 355
grab sampler ......................................... 33, 42
Gulf Stream....................................... 137, 141
guyots ................................................161, 165
gyres ..................................................137, 140

H

habitat ............................................... 228, 231
hadalpelagic zone ........................... 228, 235
hammock ..........................................257, 265
hemisphere ....................................... 137, 140
herbivore .......................................... 201, 207
holdfast ............................................ 307, 311
holplankton ......................................283, 287
hydrogenous sediment ...................181, 183

hydrologic cycle ................................... 60, 61
hydrolysis ........................................ 201, 205
hydrometer ........................................... 33, 39
hydrosphere ............................................. 3, 5
hydrostatic skeleton ....................... 324, 325
hypersaline ........................................... 60, 63

I

infauna ............................................. 228, 238
intertidal zone .................................. 119, 126
invertebrates .................................... 324, 325
ion ............................................. 34, 38, 60, 62

K

krill .................................................... 202, 211

L

lagoon ............................................... 258, 269
lamprey ............................................352, 353
larva ..................................................283, 285
lateral line ......................................... 352, 355
lava ..................................................... 181, 186
lipids ................................................. 202, 205
littoral zone ......................................228, 236
longshore current ............................ 137, 144

M

mammals........................................... 324, 331
manganese nodules ........ 181, 190, 433, 437
mangrove ......................................... 258, 265
mariculture ......................................307, 313
marigram ......................................... 119, 126
mechanical containment ................ 405, 413
megalops ........................................... 283, 289
melon ................................................ 375, 384
meroplankton ................................... 283, 287
mesh ...................................................283, 290
mesopelagic zone ............................ 228, 235
metabolism ......................................202, 205
mid-ocean ridge ............................... 161, 166
minerals ............................................202, 205
mixed tide ......................................... 119, 125
mollusks ............................................ 324, 329
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moratorium ..................................... 375, 386
mudflat ..............................................258, 264
mutualism ........................................ 202, 212
mysis ..................................................284, 289

N

nadir ................................................. 119, 122
Nansen bottle ....................................... 34, 40
neap tide .......................................... 119, 124
nekton ............................................... 228, 232
neritic province ............................... 228, 232
nonpoint-source pollutant .............405, 409
nonrenewable resources ................ 433, 435
nutrients ........................................... 202, 205

O

ocean .......................................................... 3, 5
oceanic province ............................. 228, 232
oceanographers ........................................ 3, 7
oceanography ........................................... 3, 7
omnivore .......................................... 202, 207
ooze ....................................................181, 188
operculum ........................................ 352, 358
orbit ........................................................ 93, 97
organic ...............................................181, 189
oxidation .......................................... 405, 407

P

parasitism ........................................ 202, 212
PCBs .................................................. 405, 409
pectoral ............................................. 352, 355
pelagic .............................................. 228, 231
pelagic sediment ..............................182, 183
permeability .....................................182, 184
pesticides ......................................... 405, 408
pH .......................................................... 60, 67
Phaeophyta ...................................... 308, 312
phase ................................................. 119, 121
photic zone .................... 228, 233, 284, 285
photosynthesis ................................ 202, 206
phylum ............................................. 324, 325
physical oceanographers ........................ 3, 8
physical resources .......................... 433, 439
phytoplankton ............... 202, 210, 284, 285
plankton .......... 34, 43, 229, 232, 284,  285

plankton net ....................... 34, 43, 284, 290
plunging breaker ................................. 93, 99
point-source pollutant ...................406, 409
polar currents ................................... 138, 141
pollutant ...........................................406, 407
Porifera ............................................. 324, 327
porosity ............................................. 182, 186
predict .............................................. 120, 121
primary consumers .......................  202, 209
producers .........................................203, 207
protein ............................................... 203, 205
protist ................................................308, 309
province ............................................229, 232
pseudopod ....................................... 284, 287

Q

quartz ................................................182, 184

R

radiolarian ........................................ 284, 287
raw sewage ......................................406, 407
renewable resources .......................433, 435
reptiles ............................................... 324, 331
reservoir rock .................................. 433, 437
resource ............................................. 433, 435
reversing current ............................. 138, 143
Rhodophyta .....................................308, 312
rhythm .............................................. 120, 121
rip current ......................................... 138, 143
rocky coasts .....................................229, 239
rogue wave ........................................... 93, 99

S

salinity ................................................... 34, 37
salt marsh ..........................................258, 263
sand bar ............................................... 93, 102
scales .................................................352, 353
scavengers........................................ 203, 207
school ................................................352, 359
SCUBA ................................................... 34, 44
sea cave ............................................... 93, 102
sea cliffs ............................................... 93, 101
seamounts ......................................... 161, 165
seas ............................................................. 3, 5
sea stacks ............................................. 93, 102
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seaweed ............................................. 308, 309
secchi disk ............................................. 34, 40
secondary consumers ....................203, 209
sediment ............................................ 182, 183
seine net ................................................ 34, 43
seismic profiling .................................. 34, 44
semidiurnal tide ............................... 120, 125
sessile ................................................ 229, 237
side scan sonar ..................................... 35, 44
sodium chloride .................... 35, 38, 60, 62
spat ..................................................... 433, 438
spawning ......................................... 352, 357
spilling breaker .................................... 94, 99
spits ..................................................... 94, 102
spring tide ......................................... 120, 124
stipe ...................................................308, 312
sublittoral zone ............................... 229, 236
submarine canyons ......................... 161, 164
submergent ......................................308, 310
supralittoral zone ........................... 229, 236
surf zone .......................................... 229, 239
swamp ............................................... 258, 264
swim bladder .................................. 352, 353
symbiosis ......................................... 203, 212

T

temperate ......................................... 258, 263
tentacles ............................................. 284, 288
terrace ................................................. 94, 102
terrigenous sediment ...................... 182, 183
tertiary consumers ..........................203, 209
thermal energy ....................................... 4, 10
thermal pollution ............................ 406, 409
thermocline ........................................... 60, 65
tidal bore ........................................... 120, 124
tidal bulge ......................................... 120, 122
tidal power ............................................. 4, 10
tidal range ......................................... 120, 124
tide ..................................................... 120, 121
tide pools ...................... 126, 127, 229, 240
titration apparatus ............................... 35, 41
tolerate ............................................... 182, 185
toothed whales ................................. 375, 383
topography ............................. 4, 7, 161, 163
trade winds ....................................... 138, 140
transitional zones ............................ 182, 185

trawl ....................................................... 35, 42
trenches ............................................. 161, 165
trochoidal .............................................. 94, 98
trough .................................................... 94, 96
tsunami ................................................ 94, 100
turbidity currents ............................ 138, 141

U

underwater research vehicle .................. 4, 6
upwelling ......................... 138, 142, 433, 438

V

ventral .............................................. 352, 355
vertebrates ....................................... 324, 325

W

water vapor .......................................... 60, 67
wave amplitude ................................... 94, 96
wave height .......................................... 94, 96
wavelength ........................................... 94, 96
waves ..................................................... 94, 95
wetlands ........................................... 258, 259
whitecap ............................................... 94, 99

Z

zenith ................................................. 120, 122
zoea .................................................... 284, 289
zoologist ............................................ 324, 325
zooplankton ..................... 203, 210, 284, 285
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