Outline for today

e Life on land
— Plants
— Animals

 Middle Paleozoic paleogeography
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Land plants

« Aquatic plants have got itmade in the shade

— Buoyant water helps keep plant upright (no need fo
strong roots)

— easy to extract water and nutrients from enviramtme

 Requirements dand plants include:
— Rigid stalk or stento remain upright
— Roots or buried sterfior anchoring in soil

— Roots or buried stefrior extracting moisture and
nutrients
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Land plants

« Earliest unquestioned land plants weom-
vascular (Silurian)
— Consisted of a simple, rigid stem
— Must have lived in marshes or near water becduese t
lacked true roots, leaves, vascular structure
 Vascular plantsoriginated in late Silurian time

— Possessetbnductive tissueto (1) transport water and
nutrients from soil to plant tissues and (2) tramsp
food manufactured internally through photosynthesis

« Earliestleaf-bearing plantsoriginated in early

Devonian time
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Land plants, o

Rhynia (early Devonian)

water-transporting
vascular tissue

nutrient-transporting
vascular tissue

buried horizontal stenr—
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Land plants

o Sporesare planteproductive structurethat
develop into new adult plants when released into
the environment: e.g., asmmodern ferns

e Spore-bearing plants must live imeist
environment, because sperm must “swim” to egg
during fertilization Iin alternate generations & li
cycle

 BesidesRhynig other spore-bearing plants were
lycopods andArchaeopteris—the first plants to
reachtree size
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Land plants

Devonian lycopodswere
small and primitive. Later,
Carboniferous lycopods grew
to tree-size and lived in
swampy forests that were
preserved as coal.
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Archaeopteris ’3 9
a 100 ft tall PRI i
spore plant withS e = +

huge leaves
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Land plants //|

« Advent ofseedswvas a critical {
adaptive breakthrougthat
permitted land plants to invade
drier areas
— Fertilization i1s accomplished by ai

bornepollen in seed plants,
moisture not necessary

* First seed plants welate
Devonian then they quickly
spread to most terrestrial
environments
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Geological significance of land
plants

 Coal—geologic resource with economic
significance

e Soll stabilization
— Land plant rootéelp prevent erosion

— Prior to appearance of widespread land plantsiduid
Paleozoicmost streams were braidedchoked with
sediment)

— Increased rates of chemical weathering
 Drawdown of CO,
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L and animals

e Terrestrial invertebrates were common by
early Devonian time

— Scorpions, insects
e Firstterrestrial vertebrates were

amphibian-like tetrapodglate Devonian)
— Derived from lobe-finned fishes

— Life cycle closely linked to aquatic habitat
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Early
tetrapo
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L and animals

Homology of limb and
tooth structure between
lobe-finned fishes and
early tetrapod
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L and animals

e “Missing link” between lobe-finned fishes
and amphibians wdshthyostega
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Amphibian
phylogeny
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Middle Paleozoic
paleogeography

« Key event was the union of Laurentia, Baltica, and
Avaloniato form a new supercontinent—
Euramerica!

« Sea level waselatively high during most of
Middle Paleozoic time
— Widespread marine deposits
— Strome-tabulate reefs
 Gondwanalandremained a southern
supercontinent
— Parana Basirof South America (cool-water deposits)
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Parana Basin
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Middle Paleozoic
paleogeography

e End-Devonian glaciation

— Evidence is tills and other glacial features in
South America (former Parana Basin)

 |s there a relationship between the
development of land plants and the end-
Devonian glaciatiofd
— Couldland plants have caused a reduction In

atmospheric CO— areversal of global
warming????
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