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Definicoes
Biogeografia

-Estudo da distribuicdo geografica dos organismos
(Myers & Giller)

-Estudo dos organismos no espago € no tempo (Cox
& Moore)

- documentar e entender padrdes espaciais de
diversidade biol6dgica; o estudo da distribuicao dos
organismos no passado e no presente (Lomolino et al.)

Como a diversidade biolégica varia ao longo da geografia?
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Diversidade biologica

Distribuicdo geografica
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Espécies X Geografia
Relacdes Evolutivas e Ecolégicas
Biogeografia Historica
origem, vicariancia, dispersao, extingdo
Biogeografia Ecologica

interagdes organismos X meio

Reemergence . Gallery . Phlicem Emergence
Density Density Conditions Density

Host Attack Larval Parasite
Resistance Density Density |-| Density

Pheromone Surface Predator Flying

Precursors Density Density Beetles

Pheromone Leaving Landing m
Release . Rate Rate

Escala: taxondmica, espacial e temporal (?)




Temas Biogeograficos

- Classificar regides de acordo com sua biota (flora
e fauna): Endemismos

-Reconstruir a histéria evolutiva de linhagens
(origem e diversificagado)

-Explicar diferencas na riqueza e tipos de espécies
em area geograficas (latitude, altitude)

- Explicar variacao geografica em populacdes de
espécies proximas (tendéncias morfolodgicas)
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AristoOteles

Transgressao e regressao marinha
Escala temporal

355 a.C.




Exploracoes

GREENLAND

NORTH
Cabot 1497
EUROPE
AMERICA /

CAPE ROE IS
/\\“iab’n 1513
WIEST INDIES

AMERICA
)

TO PORTUGAL

Troaty of Tordesillas, 1494 —» - Popo’s Line of Domarcation, 1453

SPANISH AND PORTUGUESE
EXPLORATIONS, 1400-1600

3 Spanish claims, ¢. 1550
0 Portuguese claims, . 1550
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He brought the idea of evolution into the
realm of science. He developed a concept of
the "unity of type", a precursor of
Comparative Anatomy. More than anyone
else, he was responsible for the acceptance of
a long-time scale for the history of the earth.
He was one of the first to imply that you get
inheritance from your parents, in a
description based on similarities between
elephants and mammoths. And yet, he
hindered evolution by his frequent
endorsement of the immutability of species.
He provided a criterion of species, fertility
among members of a species, that was
thought impregnable.
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I[lThas: relacao tamanho X diversidade
Variacao latitudinal

Fitogeografia
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, lce and snow

Needleleaf forest
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Ice and snow Tundra Needleleaf forest Temperate  Tropical rain forest
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(a) Latitudinal zonation
Increasing latitude from the eguator




A The Andes - Altitudinal zonation

West side of the Andes \ e For comparison: the Alps

westermann A1




Isolineas: pressao atmosférica e
temperatura

Zonacao latitudinal = altitudinal
Cinturdes floristicos

Comunidades x Clima

Mais de um sitio de Criacao
(montanhas)
Willdenow



Clima: condi¢des abidticas (temp., pluv.)

Competicao por recursos e luta pela
sobrevivéncia

Século XIX

Mundo estatico e imutavel

Mundo dindmico
> Area, > Riqueza

Equador > riqueza

Alphonse de Candolle



Terra dindmica: variacao climatica
Extincao

Varios sitios de Criacdo ao longo do
tempo

Idade geoldgica da Terra: mais antiga
Uniformitarismo

PRINCIPLES
GEOLOGY.
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THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

OR THE

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
FOR LIFE.

By CHARLES DARWIN, M.A.,

FELLOW OF THE ROYAL, GEOLOGICAL, LINNEAN, ETC., SOCIETIES ;
AUTHOR OF *JO

LONDON:
JOHN MURRAY, ALBEMARLE STREET.

1859.

The right of Tramslation is reserved.




“...the most natural primary ontological
divisions of the Earth’ s surface...”




Regides Zoogeograficas
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Biogeogratia

Presente e passado




Espécies X Geografia
CondicOes abiodticas: clima, geografia
Condicoes biodticas: floristica, fitofisionomias

Atuais e Pretéritas
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REGIONAL CLIMATIC ZONES
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Steppe (Afghanistan

e deciduous forest

USA)

Savanna (Zimbabwe)

___| Relative period of drought

__| Late or early frosts occut
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chuva 7605@/

chuvas aumentando

« (até¢ 2000 mm)

chuvas
fracas
(7200mm)

| 12 GoZz—_1rzZ 9 |

87a e b. Perfil da vegetacio no leste de Siao Paulo: planicie costeira, Serra do Mar,

Vale do Paraiba, Serra da Mantiqueira. 1, mar; 2, praia, pobre em vegeta¢ao; 3

dunas com arbustos; 4, mata de restinga com Arecastrum romanzoffianum; 5, man-
guezal em baias paradas; 6, mata pluvial na planicie costeira; 7, mata pluvial da

Serra do Mar nas partes inferiores das encostas; 8, mata de neblina (mata pluvial

| |
RIO PARAIBA | SERRA DO MAR |PLANICIE COSTEIRA | oSis-

ilha séca na
sombra da montanha chuvas aumentando

(até 4500 mm)'

chuvas
2000 mm

superior), limite inferior ma Serra do Mar a 1.200m, na Serra da Mantiqueira
1.300-1.400 m; 9, mata semi-séca do Vale do Paraiba, atualmente destruida; 10,
cerrados; 11, mata de inundag¢io do Paraiba; 12, campos de altitude; 13, mata de
Araucaria na sombra pluvial da Mantiqueira; 14, mata de Podocarpus ao longo dos
riachos.

200 mm 1500 - 2000 mm 7000 - 1500 m
Sierra

Sta. Victoria
até 5600 m aumento de chuvas

¢ nuvens
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72173 ]

49a e b. A estratificacio altitudinal das comunidades florestais da regiao de matas
tucumano-bolivianas no noroeste da Argentina, entre 23 e 24°, 1-3 — matas do
Chaco: 1, tipo de “algarrobo” nas proximidades de uma depressio salgada; 2 tipo
“quebracho”; 3, tipo Copernicia; 4-5, matas de transigio: 4, tipo “ml-;-mistoi'” 5
tipo Calycophyllum; 6-10, matas de altitude; 6, tipo “Laurel”; 7, tipo nlirtécea’; 8,

700-800 mm 700 mm 600 min 500mm
7000 mm

aumento de chuvas
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/

estacio séca 3 meses estagiio séca 5 meses
/

/
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tipo “nogal-pino”; 9, tipo “alisio”; 10, tipo “quenoa” (mata de Polylepis); 11-14:
vegetacao das altitudes: 11, c¢ idades de grami e v ¢ao de rochas dos
Andes; 12, comunidades de gramineas e arbustos da “puna”; 13, cactdceas arbéreas;
14, depressoes salgadas andinas.

precipitagoes intensas
(até 4000 mm) cnco\t_u
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Vale longitudinal chileno
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208. Pertil esquematico da cobertura florestal na Cordilheira costeira, no vale lon-
gitudinal chileno ¢ na Cordilheira principal, cérca de 419, 1, floresta de “boldo™,
com Peumus boldus; 2, mata pluvial valdiviana; 3, floresta de ‘“roble-rauli”; 4.

Cordilheira principal

// 7“?\\
y diminui¢ao de chuvas
(1500 - 500mm)

Lago estepe
Nahuel Huap/ patagonica ‘
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floresta de “coihue”; 5. floresta de Fitzroya; 6. vegetagao arbustiva terminal de
Nothofagus pumilio e N. antarctica; 7, comunidades de gramineas alto-andinas: 8.
floresta de Libocedrus chilensis; 9. estepe patagonica e restos de florestas de l.ibo-

cody




VEGETATIONSKARTE VON SUDAMERIKA

von Kurt Hueck
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REGIONAL CLIMATIC ZONES
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Eon Era Period Traditional Million Newer
period years ago Epoch period
.01

Quaternary
1.8

3
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D) Earliest Triassic (240 million years B.p)

B) Cambrian (520 million years Early
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ate Miocene (10 million years

(G) Late Cretaceous (80 million years B
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SOUTH AMERICA AT LAST GLACIATION MAXIMUM

Savana becomes

= sand desert
Rainforest
remains 3

ALLUVIAL CONES

Rainforest

GSngCI)rC‘)?n lower \

=
SO FIEDMONT
ICECA"S Nl FANS
ICE FIELDS
GLACIERS

Desert remains\

SUB-TROP. HIGH
remains

GLACIERS
ICE FIELDS

Snowline
1000m lower

WESTERLIES
COLDER, &
FARTHER NORTH
SEASONALLY
(Probably drier)

Nt

Rmnfore51 4
shrlnks o

mal
re/ e AGGRADATION

RIVERS IN CANYONS

LOW SEA LEVEL

Diverted by
Amz. Cone

bry'Sc;ub'reploces'- .

. Rmnfores? 8 Savqna
. <\9
N\—\P«QCE o‘l"‘ .

weak,cooler

> FLUVIAL
AGGRADATION

CRYOGENIC
ACTIVITY

'Per glacml zone
lowers by ¢.800m

IGH

Air Streams more humid,

AGGRADATION ) .
cloudier, less evaporation

/ COLD FALKLAND CURRENT
FLUVIAL Al

ND
GLACIO- FLUVIAL FANS,
AGGRADATION

Scrub/grasslond
xe becomes sand desert

WESTERLIES STRONG,COLDER, DRIER
CRYOGENIC ACTIVITY (SEASONAL)

Cool temperature steppe
becomes Cold Tundra

PERMAFROST

(b) SOUTH AMERICA

Colder & Drier

ICE CAPS & j S
VALLEY S any
GLACIERS '

Arid & Flash
Floods & Melt

P TN

ICE CA
VALLEY GLACIERS

Colder & Wetter

Desert

VALLEY
GLACIERS

Patagonian Ice Cap

AT LAST GLACIATION MAXIMUM

Sand desert

Savana ?

= Rain Forest

\\‘/Amazon Cone
Cooler & Greater
\  Seasonality of
\. . Precipitation

<

N

\Y

Savana, Caatingas
& Campos Cerrados

F i e - Much
Some forest less

Vegetation
Cover

/ (1tatiaia)

, Araucaria forest

A,

Dry & Windy
Sand Dunes & Loess
& 'Bajos’

T+ Limit of Seasonally/Perennially
v Frozen Ground

TUNDRA POLYGONS
ICE WEDGES

( -~

v v 7
b\ v 7] sand dunes
" Loess

Coastlme E] Bajos
at-120m

J

C

I, y




300
08
07
08
x8
08
m
e
308

Ad LLL LI IR AR |

IEEEEE

$838 8
igy

g
8

4

¥

¥
g

T T ] ™rr ™r Pty
100 200 300 400 500 1000 1500 2000 2 4 6 8 1012 14 18

x1000 x100 E——




SOUTH AMERICA AT LAST GLACIATION MAXIMUM VEGETATIONSKARTE VON SUDAMERIKA

von Kurt Hueck

~AA N limit of seasonaliy frozén
ground '

v Tundra polygons (permafrost)
-——- Sea level at I8 Ka B.P.
Hyper-arid and Desert
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14,000-20,000 years B.P.

Perennial snow
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vegetation Al il Ll Subandean forest
T Lower tropical forest
Savanna and dry
tropical woodlana
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Oligocene (c. 24-34 Ma)

Uplift Central Cordillera (Central and Northern Andes)
Onset uplift Eastem Cordillera (Northem Andes)

Westem Amazon lowland corndor

%ﬁzﬁ? Tropical wet cimate with intense dry season westem Amazonia
Embayment South-north sub-Andean trunk river
Eq Carbonate platforms along northem coasts South America
Major drainag de in central-eastem Amazonia
Shield areas stable, some denudation
sub-Andean
River 34
System
7 .
a Oligocene (c. 30 Ma)
Lo . \
(;‘f Late Eocene (c. 34—43 Ma)
Uplift Central Cordillera (Central and Northern Andes)
n west, northwest and north
i (GAAR) Ridge between N and S Amenica
Carbonate platforms along northem coasts South America
B Major drainage davide in eastern Amazonia
q Shield areas stable, deep weathering
Pozo <D
Embayment
7]
Late Eocene (c. 40 Ma)
Early Eocene (c. 43-59 Ma)
Uplift Central Cordillera (Central and Northern Andes)
South-north sub-Andean trunk river
Major Pantanal-type wetlands Bolivia
& Major drainage dwide in eastern Amazonia
R Northward shift Parana-Amazon drainage
Eq -
~ Shield areas stable
&
£
<>
sub-Andean
River
System
Gy,
YR Ay,
lag

Early Eocene (c. 55 Ma)




Late Miocene (c. 7-11 Ma)

Accelerated uplift Central Andes

Uplift Eastem Cordillera and Mérda And
Fragmentation Northem Andean drainage
Uplift Western Amazon portal

Uplift Vaupes Arch, onset Orinoco-Amazon divide
Establishment transcontinental Amazon drainags

Northermn Andes)
systems

@ Early Miocene (c. 21 Ma)

Onset Amazon submarine fan
Vaupes Arch 5 Acre fluvio-tidal megawetiand in westemn Amazonia
a3 - Termination active carbonate platforms along NE South American coast
Shéeld areas stable, deep weathering
Acre System
7]
Late Miocene (c. 9 Ma)
Middle Miocene (c. 11-16 Ma)
A
> Continued uplift Central and Northern Andes
»> Pebas megawetland in westem Amazonia
lode: onsoonal cimate in Amazonia
/enezuela Basin
Carbonate platforms along northem/ NE coasts South America
ivide in central-eastem Amazonia
Eq weathering
< Pebas System
< <D
a Middle Miocene (c. 14 Ma)
Early Miocene (c. 16—24 Ma)
A
Uplift Central An:
»> Lo ed uplift E m Cordillera (Northem Andes)
Carbonem Drowning foreland basins
Onset Pebas wetland system
g Modem monsoonal cimate in Amazonia
Marine connections Amazonia-Llanos-Eas! ezuela Basin
Eq Carbonate platforms along northem/N South America
Major drainage divide in central-eastem Amazonia
Sheeld areas stable, deep weathering
proto-
Pebas
System
<D
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Pliocene (c. 4 Ma)

w4 \)/ \L
& \Aan‘ﬁ D Rivers
&
¥ e i
&8 190 Guiana Shield D Mountains
e
& & \, Amazon
Y &S Fan |:| Upland (2
e P Equator
R4 d
L O Lakes
westemn central eastam Amazonia D
S Lowiand (0-200 m)
Amazonia Amazonia )
D Shallow marine (0—
s0&4 Brazilian Shield I:]
,bs,g 12°S drainage divide
7
?b/,
‘e
Ce,’ E] Possible drainage corndor
"1 4
log
7] Present
Quatemary (<2.6 Ma)
Andean glacations
increased Andean denudation
increased sedimentation Amazon submarin fan
Progradation Guyana
non cycle in trunk Am:
Epesodic andification of Amazonian periphery
Fay
< £
Interglacial Amazon trunk lake
7} Quaternary (c. 1 Ma)
Emergence Latest Miocene — Pliocene (c. 2.6-7 Ma)
parl‘ama Closure Panama land bridge (c. 3.5 Ma)
! Strong concerted uplift entire Andes
pment of Amazon fluvial system
sed sedimentation rates in Amazon submarine fan
Dynamic low relief river systems (including megafans) westem Amazonia
n derived nutrients spread over eastern Amazonia
radation Guyana tal plain
A ation Venezuelan coastal area

Shield areas stable, deep weathering
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