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Representative elements

Alkali  Alkaline Halogens Noble
metals  earth gases
metals
' v
Period  Group Group
number 1A " n 8A
2 F 4 0
| Il| Group Group Group Group Group Group H2 e
o 2A 3A 4A 0 SA 6A A | ;s
3 n 5 6 7 ) 9 10
2 Li Be Transition elements B & N O F Ne
6.941 | 9012 I } 1081 | 1201 | 1401 | 1600 | 1900 | 20.18
1 12 . 4 . 6 - & - 0 . . 1a| 14 15 16 17| 18
3 | Na [Mg| ;. : : | | ALLSIi| P | S [ Cl|Ar
2299 | 2431 3B 4B 5B oB 7B 8B IB 2B 2698 | 2809 | 3097 | 3207 [ 3545 | 39.95
19 20 21 22 23 24 25 26 2 28 29 30 31 32 33 34 35 36
4 K|G|Sc|Ti|V |[C | Mn|Fe|Co|Ni|Cu|Zn|Ga|Ge]|As | Se | Br|Kr
3900 | 4008 | 4496 | 47.87 | 5094 | 5200 | 5494 | 5585 | 5893 | 5869 | 6355 | 6541 | 6972 | 7264 | 7492 | 7896 [ 7990 | 8380
37 38 39 40 41 42 43 44 45 46 a7 48 49 50 51 52 53 54
5|Rb|Sr| Y | Zr [Nb|Mo|Tc |Ru|Rh|Pd|Ag|Cd|In |Sn|Sb|Te | I |Xe
8547 | 87.62 | 8891 | 91.22 | 9291 | 9594 | (98) [ 1011 | 1029 | 1064 | 1079 | 1124 | 1148 | 1187 [ 1218 | 1276 [ 1269 | 1313
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
6 | Cs|Ba|Lla|Hf [Ta|W Re|Os| Ir | Pt |Au|Hg| Tl |Pb| Bi | Po| At | Rn
1329 | 137.3 | 1389 | 1785 | 1809 | 183.8 | 1862 | 1902 | 1922 | 1951 | 1970 | 2006 | 2044 | 2072 | 2090 | 209) | 10) | (222)
87 88 89t 104 105 106 107 108 109 110 1 112 113 114
7| Fr|Ra|Ac|Rf [ Db|{Sg |Bh|Hs Mt|Ds | —|— | —| — | —
(223) | 226) | (227 | (26D | @62) | 266) | (@60 | @69 | @68) | @71) | @72) | (@85) | (284) | (289) | (288)
58 59 60 61 62 63 64 65 66 67 68 69 70 71
#Lanthanides | Ce | Pr | Nd [Pm|Sm | Eu | Gd | Tb [Dy |Ho | Er | Tm | Yb | Lu
140.1 | 1409 | 1442 | (145) | 1504 | 1520 | 1573 | 1589 | 1625 | 1649 | 1673 | 1689 | 1730 | 1750
90 91 92 93 94 95 96 97 98 99 100 101 102 103
#Actinides | Th [ Pa | U |Np|Pu |Am|Cm | Bk | Cf | Es |Fm |Md | No | Lr
2320 | 2310 | 2380 | (237) | (244) | (243) | (47 | (247) | @@51) | 252 257 258 259 260
Metals Metalloids Nonmetals
Name Atomic
(Symbol) Number
Actinium (Ac) 89 Cobalt (Co) 27 Todine (T) 53 Osmium (Os) 76 Silicon (Si)
Aluminum (Al) 13 Copper (Cu) 29 Iridium (Ir) 77 Oxygen (O) 8 Silver (Ag)
Americium (Am) 95 Curium (Cm) 96 Iron (Fe) 26 Palladium (Pd) 46 Sodium (Na)
Antimony (Sb) 51 Darmstadtium (Ds) 110 Krypton (Kr) 36 Phosphorus (P) 15 Strontium (Sr)
Argon (Ar) 18 Dubnium (Db) 105 Lanthanum (La) 57 Platinum (Pt) 78 Sulfur (S)
Arsenic (As) 33 Dysprosium (Dy) 66 Lawrencium (Lr) 103 Plutonium (Pu) 94 Tantalum (Ta)
Astatine (At) 85 Einsteinium (Es) 99 Lead (Pb) 82 Polonium (Po) 84 Technetium (Tc)
Barium (Ba) 56 Erbium (Er) 68 Lithium (Li) 3 Potassium (K) 19 Tellurium (Te)
Berkelium (Bk) 97 Europium (Eu) 63 Lutetium (Lu) 71 Praseodymium (Pr) 59 Terbium (Tb)
Beryllium (Be) 4 Fermium (Fm) 100 Magnesium (Mg) 12 Promethium (Pm) 61 Thallium (T1)
Bismuth (Bi) 83 Fluorine (F) 9 Manganese (Mn) 25 Protactinium (Pa) 91 Thorium (Th)
Bohrium (Bh) 107 Francium (Fr) 87 Meitnerium (Mt) 109 Radium (Ra) 88 Thulium (Tm)
Boron (B) 5 Gadolinium (Gd) 64 Mendelevium (Md) 101 Radon (Rn) 86 Tin (Sn)
Bromine (Br) 35 Gallium (Ga) 31 Mercury (Hg) 80 Rhenium (Re) 75 Titanium (Ti)
Cadmium (Cd) 48 Germanium (Ge) 32 Molybdenum (Mo) 42 Rhodium (Rh) 45 Tungsten (W)
Calcium (Ca) 20 Gold (Au) 79 Neodymium (Nd) 60 Rubidium (Rb) 37 Uranium (U)
Californium (Cf) 98 Hafnium (Hf) 72 Neon (Ne) 10 Ruthenium (Ru) 44 Vanadium (V)
Carbon (C) 6 Hassium (Hs) 108 Neptunium (Np) 93 Rutherfordium (Rf) 104 Xenon (Xe)
Cerium (Ce) 58 Helium (He) 2 Nickel (Ni) 28 Samarium (Sm) 62 Ytterbium (Yb)
Cesium (Cs) 55 Holmium (Ho) 67 Niobium (Nb) 41 Scandium (Sc) 21 Yttrium (Y)
Chlorine (Cl) 17 Hydrogen (H) 1 Nitrogen (N) 7 Seaborgium (Sg) 106 Zinc (Zn)
Chromium (Cr) 24 Indium (In) 49 Nobelium (No) 102 Selenium (Se) 34 Zirconium (Zr)

B-1 z=71gm
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1 kilometer (km)
1 meter (m)

1 centimeter (cm)

1 millimeter (mm)

1 micrometer (um)
(formerly micron, )

1 nanometer (nm)
(formerly millimicron, my)
1 angstrom (A)

1 hectare (ha)
1 square meter (m?)

1 square centimeter (cm?)

1 metric ton (t)
1 kilogram (kg)
1 gram (g)

1 milligram (mg)
1 microgram (ng)

1 cubic meter (m?)

1 cubic centimeter
(cm? or cc)
1 cubic millimeter (mm?)

1 kiloliter (kl or kL)

1 liter (1or L)

1 L 1.057 quarts

1 milliliter (ml or mL)

1 microliter (ul or uL)

1 second (s)
1 millisecond (ms)

Degrees Celsius ("C)
(Absolute zero, when all
molecular motion ceases,

is —273°C. The Kelvin [K]
scale, which has the same
size degrees as Celsius,

has its zero point at absolute
zero. Thus, 0°K —273°C.)

=1000 (10%) meters
=100 (10?) centimeters
= 1000 millimeters

=0.01 (1072) meter

=0.001 (1073) meter
=107% meter (103 mm)

=107 meter (1073 pm)

=107 meter (107 um)

= 10,000 square meters
= 10,000 square centimeters

= 100 square millimeters

= 1000 kilograms

=1000 grams
= 1000 milligrams

=1073 gram
=107% gram
= 1,000,000 cubic

= centimeters
=107 cubic meter

= 1077 cubic meter

= (1073 cubic centimeter)
= 1000 liters

= 1000 milliliters

=1073 liter
=1 cubic centimeter

=107 liter (1073 milliliters)

=1/60 minute
=103 second

Haks

(0[E{H — HA)

1 km = 0.62 mile

1 m=1.09 yards

1 m=3.28 feet

1 m=39.37 inches
1 cm=0.394 inch

1 mm = 0.039 inch

1 ha=2.47 acres

1 m? = 1.196 square yards
1 m? = 10.764 square feet
1 cm? = 0.155 square inch

1t=1.103 tons

1 kg =2.205 pounds

1 g=0.0353 ounce

1 g=15.432 grains

1 mg = approx. 0.015 grain

1 m3 = 1.308 cubic yards
1 m3 =35.315 cubic feet
1 cm3 =0.061 cubic inch

1 kL =264.17 gallons
1 L =0.264 gallons

1 mL = 0.034 fluid ounce
1 mL = approx. 1/4 teaspoon

1 mL = approx. 15-16
drops (gtt.)

°*F9/5°C+32

Hatg
(E0f — D|E{E)

1 mile=1.61 km
lyard=0.914 m
1 foot=0.305m

1 foot=30.5 cm
1inch=2.54 cm

O] E{ &

1 acre =0.405 ha

1 square yard = 0.8361 m?
1 square foot = 0.0929 m?
1 square inch = 6.4516 cm?

1ton=0.907t
1 pound = 0.4536 kg
1 ounce=28.35¢g

1 cubic yard = 0.7646 m?
1 cubic foot =0.0283 m?
1 cubic inch = 16.387 cm?

1 gallon=3.785L
1 quart=0.946 L

1 quart =946 mL
1 pint=473 mL

1 fluid ounce =29.57 mL
1 teaspoon = approx. S mL

°C5/9 CF - 32)

ojef C-1
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This appendix presents a taxonomic classification for the
major extant groups of organisms discussed in this text; not all
phyla are included. The classification presented here is based
on the three-domain system, which assigns the two major
groups of prokaryotes, bacteria and archaea, to separate
domains (with eukaryotes making up the third domain). This
classification contrasts with the traditional five-kingdom
system, which groups all prokaryotes in a single kingdom,
Monera. Systematists no longer recognize the kingdom
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DOMAIN BACTERIA DOMAIN EUKARYA

In the phylogenetic hypothesis we
present in Chapter 28, major clades of
eukaryotes are grouped together in the
five “supergroups” listed below in bold
type. The traditional five-kingdom
classification scheme united all the

P Proteobacteria
» Chlamydia
» Spirochetes

» Gram-positive Bacteria eukaryotes generally called protists in a

. single kingdom, Protista. However,
P Cyanobacteria . . .
advances in systematics have made it

clear that Protista is in fact polyphyletic:
Some protists are more closely related to
plants, fungi, or animals than they are to
other protists. As a result, the kingdom

Protista has been abandoned. In contrast,

the kingdoms Plantae (land plants),

Fungi, and Animalia (animals) have

DOMAIN ARCHAEA

survived from the five-kingdom system.

Excavata
» Diplomonadida (diplomonads)
P Parabasala (parabasalids)

p Korarchaeota

» Euryarchaeota

» Euglenozoa (euglenozoans)
Euglenophyta (euglenids)
Kinetoplastida (kinetoplastids)

p Crenarchaeota

p Nanoarchaeota

Monera because it would have members in two different
domains (see Chapter 26).

Various alternative classification schemes are discussed in
Unit Five of the text. The taxonomic turmoil includes debates
about the number and boundaries of kingdoms and about the
alignment of the Linnaean classification hierarchy with the
findings of modern cladistic analysis. In this review, asterisks
(*) indicate currently recognized phyla thought by some
systematists to be paraphyletic.

Chromalveolata

P Alveolata (alveolates)
Dinoflagellata (dinoflagellates)
Apicomplexa (apicomplexans)
Ciliophora (ciliates)

P Stramenopila (stramenopiles)
Bacillariophyta (diatoms)

Chrysophyta (golden algae)

Phaeophyta (brown algae) %d/
Oomycota (water molds) < \
N4
Archaeplastida

P Rhodophyta (red algae)

P Chlorophyta (green algae: chlorophytes)

» Charophyceae (green algae: charophyceans)
» Plantae

Phylum Hepatophyta (liverworts) Bryophytes
Phylum Anthocerophyta (hornworts) ; (nonvascular
Phylum Bryophyta (mosses) plants)
Phylum Lycophyta (lycophytes) Seedless
Phylum Pterophyta (ferns, horsetails, [ vascular

whisk ferns) plants
Phylum Ginkgophyta (ginkgo) \
Phylum Cycadophyta (cycads) Gymnosperms
Phylum Gnetophyta (gnetophytes) > Seed
Phylum Coniferophyta (conifers) plants
Phylum Anthophyta (flowering Angiosperms

plants) )
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Rhizaria

P Chlorarachniophyta (chlorarachniophytes)
» Foraminifera (forams)

» Radiolaria (radiolarians)

Unikonta

» Amoebozoa (amoebozoans)
Myxogastrida (plasmodial slime molds)
Dictyostelida (cellular slime molds)
Gymnamoeba (gymnamoebas)
Entamoeba (entamoebas)
Nucleariida (nucleariids)

» Fungi
*Phylum Chytridiomycota (chytrids)
Phylum Zygomycota (zygomycetes)
Phylum Glomeromycota (glomeromycetes)
Phylum Ascomycota (sac fungi)
Phylum Basidiomycota (club fungi)

&,

P Choanoflagellata (choanoflagellates)

P Animalia
Phylum Calcarea
Phylum Silicea } (sponges)
Phylum Cnidaria (cnidarians)
Class Hydrozoa (hydrozoans)
Class Scyphozoa (jellies)
Class Cubozoa (box jellies and sea wasps)
Class Anthozoa (sea anemones and most corals)
Phylum Ctenophora (comb jellies)
Phylum Acoela (acoel flatworms)
Lophotrochozoa (lophotrochozoans)
Phylum Placozoa (placozoans)
Phylum Kinorhyncha (kinorhynchs)
Phylum Platyhelminthes (flatworms)
Class Turbellaria (free-living flatworms)
Class Trematoda (flukes)
Class Monogenea (monogeneans)
Class Cestoda (tapeworms)
Phylum Nemertea (proboscis worms)
Phylum Ectoprocta (ectoprocts)
Phylum Phoronida (phoronids)
Phylum Brachiopoda (brachiopods)
Phylum Rotifera (rotifers)
Phylum Cycliophora (cycliophorans)
Phylum Mollusca (molluscs)
Class Polyplacophora (chitons)
Class Gastropoda (gastropods)
Class Bivalvia (bivalves)
Class Cephalopoda (cephalopods)

Ecdysozoa (ecdysozoans)
Phylum Annelida (segmented worms)
Class Oligochaeta (oligochaetes)
Class Polychaeta (polychaetes)
Class Hirudinea (leeches)
Phylum Acanthocephala (spiny-headed worms)
Phylum Loricifera (loriciferans)
Phylum Priapula (priapulans)
Phylum Nematoda (roundworms)
Phylum Arthropoda (This survey groups arthropods into
a single phylum, but some zoologists now split the
arthropods into multiple phyla.)
Subphylum Cheliceriformes (horseshoe crabs, arachnids)
Subphylum Myriapoda (millipedes, centipedes)
Subphylum Hexapoda (insects, springtails)
Subphylum Crustacea (crustaceans)
Phylum Tardigrada (tardigrades)
Phylum Onychophora (velvet worms)
Deuterostomia (deuterostomes)
Phylum Hemichordata (hemichordates)
Phylum Echinodermata (echinoderms)
Class Asteroidea (sea stars)
Class Ophiuroidea (brittle stars)
Class Echinoidea (sea urchins and sand dollars)
Class Crinoidea (see lilies)
Class Concentricycloidea (sea daisies)
Class Holothuroidea (sea cucumbers)
Phylum Chordata (chordates)
Subphylum Cephalochordata (cephalochordates: lancelets)
Subphylum Urochrodata (urochordates: tunicates)
Subphylum Craniata (craniates)
Class Myxini (hagfishes)
Class Cephalaspidomorphi (lampreys)
Class Chondrichthyes (sharks, rays,
chimaeras)
Class Acinopterygii (ray-finned fishes)
Class Actinistia (coelacanths)
Class Dipnoi (lungfishes)
Class Amphibia (amphibians)
Class Reptilia (tuataras, lizards, snakes,
turtles, crocodilians, birds)
Class Mammalia (mammals)

Vertebrates



