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Why leave the water?

A Escape predators
A Less competition
A More space

A More oxygen

A More light

Placoderm fisliSF Fink 2007,
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Challenges of life on lanc

A Support

A Desiccation
A Gas exchange
A Reproduction
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Challenges of life on land: Support

*~ Water supports
' animal and plant
bodies
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Kelp(SMaruch 2007,
Creative Commons)
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Support in transitional plants: mosses

A Mosses and liverworts were the first land plants
A Have a central thickening for support
A Have rhizomes to attach to rock/soil
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Support in transitional plants:
vascular plants

A Transport system (xylem)
that is reinforced by lignin
provides support
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Cooksoniaeconstruction
(Smith609 2008, Creative Commons)



Support in transitional animals:

arthropods

A Exoskeleton with jointed limbs
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Support In transitional animals:
vertebrates

A Rhipidistianfish lineage
A WishibianQ 6SNB | 6fS 02 KI

Tiktaalikrosae(N Tamura,
Creative Commons)



Challenges of life on land: Desiccation

Retaining water is vital for survival

Seaweed washed up in th

Ermeestuary(M Bodman
2007, Creative Commons)
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Preventing desiccation: plants

A Mosses absorb water directly into their tissue
and grow in damp areas

A Early vascular plants had a waxy cuticle and
Xylem ]

Water droplets on waxy

cuticle of flower budB
Inaglory2011, Creative Common:
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Preventing desiccation: Arthropods

A Most have developed a waxy epicuticle on
the outside of the exoskeleton

A May also stay in moist environments
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Preventing desiccation: Vertebrates

A Early amphibians were confined to moist
environments

A Reptiles developed keratin for waterproofing

Amphibians like this salamander must live in moist environments, but reptiles have waterproof skin with ker




Challenges of life on land: Gas exchange

A Oxygen and carbon dioxide
must be dissolved Iin water to
move in and out of cells

A Organisms in water can absorby
gases through their bOdy tissue » .
(plants) or gills




Gas exchange: Plants

A Moss absorb gases directly
through moist surface

A Vascular plants have stomata
allowing gas entry through waxy
cuticle

Stomata open (top) and closed
(Kuripop2008, Creative Commonspusearthed.com.au




Gas exchange: Arthropods

A Book gillsA book lungs (stacks of folded tissue)
A Tracheal system (tubes extending inside body)

Heart

Digestive tubule

Ovary

Malpighian tubule

V land B\ ‘ I
enom glan N \ Diagram of the

internal anatomy

of a female spider

(J H Comstock 2009,

Creative Commons)
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Gas exchange: Vertebrates

A Simple sadike lungs are used
by fish for gas exchange in lew
oxygen environments

A Amphibians have gills when
young and lungs when adult

A Lungs increase in complexity and

surface area with increased air
breathing Axolotl (2014, Creative Common:
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