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Gabl~gib TiDI.etable · 
Er~is 
(~81'8 
sin<;e 
stari:) 

Cenozoic 

65,000.00"0 

MBIIOZOIC 

225,000,000 

Paleozoic 

570,000,000 

Precambrian 

Origin of 
earth, 4.5-
5.7 billion 
vears 

Average 
Periods Extent temperature 
ood in millions degree 
epochs of years {ocean water! Geological events 

Quaternary 
Holocene (present) lastlO,OOOyears 

4 ice ages, glaciation in It Hemisphere; Pleistocene .Ot-2 o-2"C 
uplift of Sierras 

Tertiary 
Pliocene 2 .. 2"C Continued uplift; drastiC cooling 

M1ocene 6-23 7"C MOre uplift in Rockies, isthmus of Panama 
formed; clim~te dryi~ 

Oligocene 23-36 13'C Mountain uplift in Europe; Asia; voic11no 
action In" RockieS 

Eocene 35·54 13"C Inland seas diminished 

Pil~ne 54.e5 tO"C Continents formed. separations continuing 

CretaCeouS-Paleocene 
discontinuity 65 Asteroid cOHides with earth; dust obScures 

sun (recent hypothesis) 

CretaceOus 6&.136 ta•c Two major land forms (l.Ciurasia anc:l 
GondWana); continental separation occurs 
through enl: Rockies forming, other 
continents low. seas over Europe 

Jurassic 135-197 13~C Continued mountain building, most 
continents low, intand seas 

TriaSsic 197-225 6-13"C Mountain building in North America 
{Pangaea); continental drift begins 

Permian 225-280 1.a'C Very cool; mountain building, glaciation in 
south, seas drain, Appalachians formed 

Carboniferous 280-346 1>13"C Lowlends, shallow seas, coal swamps, 
mountain building in ·E and W N. America 
(Pangaeel 

Devonian 345--405 11-13"C Lm1dscape varies. Appalachians forming 

Silurian 405-425 11-13"C Flattened landscape, some mduntains; 
shatiow seas, lowlands 

Ordovician 425-600 10-1* 

Cambrian 500-570 Q-10'C Steady increase in temperature 

1 ,000,000.000 Cooling; atmosphere has become oxidizing 
rath.erthar'l reducing 

2,000,000.000 Mild Low-lying, vast, inland seas; tropical climate 
climate? with little latitudinal variation 

3,,000,000,000 Oxygen production 

4,000,000,000 Oldest rock. formation. crust hardening 

4,600,000,000 Chemical evolution; solar system forms 

1>1111~ 4.1 ljl'lUI'I::'!l~~~~~.,t\l~~ilfllliLnl'l~u1utfwn.lii~il,,uu 
(Wallace,et. aL, 1986) 
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Evolutionary events· Prokaryotes, Protists, Fungi, and Plants 

Gymnosperms on the nse; adaptrve radiation of orchids 
Modern aistributiOn of angiOSperms and gymnosperms 

Grasslands spread 

Angiosperms and gymnosperms dominate 

Most present-day angiosperm families develop 

ExtJnction of dommant phytoplanKton (coccolithophorids) 

R•se of angiosperms 

Earliest angiosperms !restricted to h1gher tropical elevations!. 
conifers, ferns, ginkgos dommant 

Gymnosperms {conifers., cycads.. gmkgosl. ferns dom1nant plant 
form 

Extinction of many dom1nant life forms 

First gymnosperms; coal age forests (tall trees: lycophytes. 
horsetails, ferns. seed ferns) 

Large terrestrial plants. first seeds, first vascular plants (psilops1ds, 
lycophyteS. sphenophytesl 

Algae give way to terrestrial plants; green. red. and brow~ algae 

Algal forms dominate 

Multicellular life (algae, fungi?) 

First eukaryotes (probable!: green algae. other protists 

Photosynthetic anaerobes (prol:.aryotesl 

Origin of life: f1rst bacterial ike prokaryotes (anaerobic heterotrophs) 

Organic synthesis 

BY 222 (BI 203) 

Evolutionary events: Animals 

Neolithic to modern civilization 
Homo erecrus, Homo sapiens lNeandenhaU. Homo sapiens sapiens, 
modern mammals 

Large extinct1on of earlier mammals 

First hom1n1ds (Ramap~thecus), numerous grazing mammals 

AI! ol today's mammal families 

Earliest cetaceans. all of today's mammal orders formed 

Age of Mammals begins; modern Invertebrates appear 

Massive extinction: nearly all dinosaurs. and 70% of all an1mal 
spec1es according to some estimates 

Dmosaurs reach peak and rapidly decline; birds persist 

First bnds. teleost fishes, modern crustaceans; Age of Rept1les 
beg1ns 

First dinosaurs. earliest mammallike reptiles 

Most Paleozoic Invertebrates (includtng tnlobitesl exlinct 

Earliest repttles. first Winged insects. Age of Amphib1ans 

F1rst amphibians, sharklike fishes, bony fishes. lung f1shes. 
mandibulate anhropods 

Age of FIShes: lObe-finned f1shes. jawed fishes; l1rst terrestrial 
mvertebrates, coral reel building; ftrst vertebrates: jawless f1shBs. 
chellcerate arthropods 

Marine invertebrates dominate; trilobites abound 

Late Precambrian: first evidence of multicellular animals 
soft-bodied coelenterates and other manne invenebrates. burrowing 
wormlike animals 
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ilftll..lfl Pl 'li'I-1PJ nW1'1-1T'ilPl n'l-11..11j:,j1PJ1U 
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Lul..l'il1!.11tnl..I'EI~L 'll..l 1 1-11..1~ ~~n1tLnUft::III-J'il1!.11t .Lw~n1tVI1Ll..I'EILL'I-1~ Ll..I'EILI'll-l ~1-1 
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fl1l1 1'11 Ll'l~ Ll-l'ilnl..l'il1!.117VIfl1!.1~111 LLI'I'l"'~'l::'il'EI nfl1 1.1~ tcJflnt::VJUVII-JPl'Eit::UUI..IL'lf'l 

urn'!! 1iii l'l~ L i'i111Mfl~'l1 nl-l11mJ14' n 'lif'l r-1 ~~ 'W ilftl~ ~~~If u L fl u~1!.1 \1l!ltl i if'lw'll~ u 'lw n1 rfi 1 If PJ 1 
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nu~~W'll LL fl:: "Ill ~il..I!JI'lU\J L'D'il~ 1!.1fl1U'I!Wi11 ~ tlJWW~itllli'~ LLIIi!JI'lUI..I Ufl~ 

U'l,uwtT~ill'lw 'Wrl n~~~il~Pl'il~'EI th~utml.j iJ:tL n L0'il!.1fl1fl LLIIWU ritlw w~ nl.j'D 

LJ.Jl..l (bushmen) 'lwtiH1n1'lilf!T~'liff.lPJr'EiwLrY111ui'iwnnw'l! tcJflhl LLJ.Jfl~ Ufl::tfPJfu'ln 1 w'ln 
~ .J ~ ru X. ol'l ,, "' L .• Ji' ~ o X r 0 
vm~ (pygmies) Ll..ILL'Dtfl~'il1nfl'il'l! .wu1!.11W'l!tcJfl 1..1u1Lflfl~liW W'lnL1117-J11'1Pl'lLfln 1 LLfl:: 

~~~ ~.. .. u't~' "x-."1 ' 
!.11W1tcJ~ nw '1!1'l¥il..ILI-I'EI~'EI'illl LPlTL flfl (aborigines) u~ llll'l 111T'ilWLTfl1nPl'l nwul..l'il1!.11T'il~ 
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·~ ~ ' • • ~ .. ~ ~ ."1 ,JI v 0 ."1 .J ' 
'il~ LVI Li111Jn1Tfl1f'l'l1flu1 (bison) 'ill..IL111Ul..lnl..ILW'ilf'l'l1ULul..l'il1!.11T li'I-11..1~VI'lLul..lll'lT'EI~\1~ 
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J! - '!I ~..... ... .J • .J 
t 11 T::UUUL 'lP\'ll'!l~J..l~1fli-.JVlTLnUflJ..ltijft"'U L>JJ..l L fl OU1fl1W n1T'l1~ LL~U\'1 "1:: LnU LfiU'l 

~ 

~fl~fllllLUVI::Lt~liO~t~nr::VIu1t.l~'lu t.lt~1LUVI::Lft'El1"1J..l1n1iu'Eltl1~nr::v1u!Xu~1'Elt~Plfi~'Eltl1~ 

i'l'lU!l1U"'U'll1'lU1U"'U'II1'lU T::J..l~LlJ fl1J..l1 T0~1U1U~ 1m1~ LL~Uft'l~~U1 ~ n1 n::U1111'11'El~ 

~ n LLlllU L fl rl flvlLUU~ fl "11 nr::uuilL 'll'lliTTJ..l'll1 ~11Ji1Lflnm f11~ 
~~~ 1L M r::uuiJ. L 'll'lliTTJ..l'll1 ~11-iiJ LflnUTf11'1"l Pi'El1'1U 'ifi fi1T~I'1U~1 fi1U L flnU Tn1~ 

' 
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'!ltl~ r.:uuil L '11'1 ;i tl m rn 111 f'l'l '11.J'Hfl1 n'H n '1ll'V1'1~~ '111'1~ (biodiversity) l'l'l,'11.J'H n 1 n'Hfl'1ll'Vl'1~ 

~'Ill 1 WLuw"' il tJwuvJ L W'll fliTTI.J'l!1 iii~ nw11.1'l~ Lnfll rmi.J Lt.l~uw ut.l n~ n m1w~w 'lw r::uu 

ilt'lf'l 'HTtlfttl~'1LUWI11''ll"m~'1LI'Inurm~~iitJ~'twr::uuilL'lf'l'll~Lll\''l (built- in stabilizer) 
.,Jt.J ... ... .:r .Y. ~ - .... ... 1<- .,J n '1 fLnl!lfll 1'Vl ~ n~'l!'Hftl Lftll~nfll'l'l!l.llll Ll1llJ'l (monoculture) Lul.ln1fl'ln~l'lll1~'Vl L'HI.J'1 !:I'II.J 

rlUn111::U'111l'!lfN trf'! LLft!: UI.Jft~ tJr::tJ6il'111'1111flWi'f.o~0~'!l tTf'!LU~Yl (blight) '!ltl~ll'w~f~~ 
T::U'111ltlth~"H1Xn 'lwi:l 1840 'lwt.Jr::L'Vlf'IL'Ilfunwl'l tJ nii'll'll'1'lL'!ll'lli.n n n~1"H0~~'11.11'll.ltlfllf11'1tJ 
il nt.Jr::I.J'1 OJ 1'1 '!l~ ~ 1 Wf'!W'Il ~u~ 1t.l'll LI.J 1n 1 t11::'l!'1 n r 1 tJl'l!~~ ri tli.I"Hthdiit.J r::I.J 1 OJ 7 1\'1 Wf'IW 

{l(tJ~nl1l n~ m~tl f'lil"Hrl~ i1"1-,uwt.Jr::'l!1 nr L'!l'h!u~ L'Hft'llt.lr::I.J'1 OJI'I'11.J~'11.1~'1 LLfiWI'lW LLn:: bJ 
Lf'!tJ n ftUI.J'1 L vh L~ I.J ~ n L nv ~(If '11~"11114'1 H;;'ll~~.;, 'l~r::uuilL 'll'1'!1'1l'll'l'l'11.J'H n1 n"Hft'1ll'Vl'1~ 
ihm~I.J'1 n LVh 1r r::uuilL 'lf'lliri~t'111l Ll'l nurn1~1.J'1 n~wv11Jw 

lLJ4~ 1 LT1"' ::LI.JI'I11.J 1 Ttl nft'u hJii1ti 111 UUU fh nfllfLLfl:; Lnurl'J! 1-1ft LI.IU1 nw1llf L'HiltJW 

fllJtJri'llW a~~ LnLi-uwf'11n1'i111 UUU,r\,1 ;it] 
... ' 

1 . n1 Ttl~ 'llth~ n fti.J nn wn ufi~ u'll'l ~'!li.J ll'ltJfiM~I-ln nr::'Vlu'lwm~nu'l~r::uuilL 'lf'l 

U'lltJI.J1n 

2. n1TI'I'lUf'li.JUT::'l!1nTL~~'Il~rlUU'1'H1f~'H'1'11i 
3. mm1tiflltl~'llth~~'llLritJ~rlUfiii.IL'Il~ (self-sufficient life) b.Jtftll b.Jfl::fii.Jrlnllj\.1 - ... 'll1'H1TLLn::'VlmlJ1nTtJW 1 

.... - ...... '" 4 . L fl n fJ T ll'1~'!1'1l~ T::UUI.IL 'l I'I'Vli.JI'l'l'11.J'Hft1 n'Hft 1lJ'Vl1~-u'l111~ 

5. f'l'l11.J~'!I'II'Il~~:jfllf'1Wn1TLUI.Itl~~'W'lfllnn~'lft un::iiLflnurm~ (carefree and 

happy go lucky) 

f'l w v11 'l ~ r ::u uil L 'l l'lliJ !iTTI.J 1'11 LL n ::~ 1u~w bJ fl ft'uiuf tJ w bJ ii fl'l11.J 'H n 1 n"H n 1tJ'!I tJ~ 
1'ifll L YitJ fl'l u f'li.J T::UUUL 'l 1'1 'l~rli' n1 m 1 L 'llwaw LUI.In1 Tf'l n l'l11.JI'l'l '11.J'Il~ Ttll1l 'lw T::lJ ::tJ1'l'!ltl~ 
LT1l'll~ L~f1::T::UUUL'll'l LftlJfii.JPjft LLft::b.Jii Lfl0f.lf111~ ~~~LT11'l'lfli1rltlvl11'iflln1TLUI.I 
'll~'ll'll~ L 11 L~~1lJ~I.I L vjtl f'1'l11.J'Il~ftll1l'!l'll~ LT1 Ltl~ 
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lha11l 

1. L~11J'Wltlr::111nrYI'In~.JL~uY~flth.Jr'll'H1'l ~4~~1'1'1tuLftuufiflutlr::'ll1nrYM1l-iLI'ltJih.nn 
n~1 5 fl'1\.ll'l\.l 

2. lfi~ n lfltJL"l nufi ~ mrd]\.lfl~'llfl4'11'1Ln lfi~4WU'1U11.J'!l'ltJ L~flfl 'l~~ n'1r Li]u 'il~'ll'il.J 
• 

'II '1Ln 1 ~jjfl u nu 1 n mr'll'l u L~flfli1~ n~1fli:l1111Wn ::L~IIJ i111 

3. 111 iWuzuVI L1uuri11'1 'IJ'il:: huw11 nr~u~i:ifi~ mnuufl~ LLuuth If ~1 u 1'1:: Lnuw'llw 1'1 'lu 

th ~ u.Jilw 
• 

4. l.l\1t.ffiwmml.lmuf11.lr::uuill'll'l!irm'll'1~flth.Jir mrl'l'lUfll.lt!ui:it-~1'1~ t-~l'llfltJfl::hu1~ 

iur::u::m'l 

5. 1'1\.l~lnu~~wi'l'lft~l'l '11'1!11 nr::ml!l nr::tlfl.Jfl~iJii1tJI.l "l1n'llu::1tl'111tJ «\'!11~'1i:i't-i~n1r 
1uufl~ uuufi1n~1 u1'1::1rium~1r1iu~1fl il-l l'l\.1 iwjjfl~ 'luu .. ,uui:i1fl~ r'ilufl:: iru1~~ 11 Ml~ 
i1X L t:iuli~iltfu fi1tf ~11nuw'1lw ~'~ LIUUI'l\.1 'lufJI'l~u~il-in m rml!lm 

/ 
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