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1.
Introduction: Organisms from water to land.

A.
Solid ground obstacles to overcome

I.
Force of gravity (Sea provided buoyant support)

II.  Find water

III. Reproducing: protect gametes from drying out (Sea animals and plants sperm and eggs swim to each other through the water.

B.
Solid Ground Benefits (first plants)

I.
Sunlight provided rapid photosynthesis (In the sea light is limited to top few hundred meters)

II. Soil rich in nutrients (seawater is low in nutrients such as nitrogen and phosphorus

III. No plant-eating animals

2.
Plants Developed Specialized Structures that adapt them to life on dry land. 

A.
Initial plants (first algae) low growing (combat gravity)

I.
Paleozoic Era- first multicellular near water edge land plants appeared 400 million years ago.

B.
Two main obstacles: obtaining water and staying upright.

I.
Structures developed to combat obstacles

-water proof coatings: reduce water loss

-root like structures: obtain water and minerals

-vascular tissues: tubes to conduct water from roots to leaves

-extra-thick walls: stand upright

C.
Reproducing

I.
First plants retained swimming sperm 

-Survived in swamps, marshes, or areas with large amounts of rainfall.                                                                     

-They released eggs and sperm into the water, this continued for     millions of years.

II.  Conifers encased sperm in pollen grains

      


Carboniferous Period (360million to 286 million years ago)

-Moisture allowed swimming sperm of tree ferns and club mosses to survive until mountains rose, swamps drained and climate dried up they mostly went extinct.

Permian Period (286 million to 245 million years ago) 

-plants start inhabiting drier regions

-Cone bearings plants: conifers: reproduces by means of seeds from    inside cones

       



-Eggs retained in parent plant

-Encased sperm the wind blew from plant to plant landing    on female cone                                        

         



-Today conifers prevail in cold northern regions

III. Flowering plants enticed animals to carry pollen

 


Cretaceous period (130 million years ago) 

-flowering plants appeared (Mesozoic Era)

-Evolved from conifer like plants

   -Advantages:

-pollination by insects, less pollen loss because of wind, less pollen needed to be produced, easier to reach target

-more rapid reproduction

-some have more rapid growth

-today dominate land

3.
Some Animals Evolved Specialized Structures that Adapted them to Life on Dry Land

A.
Arthropods 

     

 I.  Arthropods emerge from sea because of preadaptions

    preadapted: a feature evolved under one set of environmental   conditions, by change, helps an organism adapt to new environmental conditions. 

  


-Arthropods preadaption is an exoskeleton: a hard covering surrounding the body. Exoskeletons are waterproof and strong enough to support against the force of gravity.

II.  Arthropods developed specialized structures: obstacle breathing in dry air

   


- internal gills, used by crabs and spiders.

   


- tracheae, small branching tubes used by insects.

III.  Other Arthropods around at this time: dragonflies and millipedes 

B.
Amphibians evolved from Lobefin fish

I.
(400 Million years ago) Lobefins appeared in freshwater, one type coelacanth

II.
Lobefin preadaptions:

-Fins used to crawl in shallow water

-Lungs- outpocketings of digestive tract that could be filled with air

III.
Some lobefins' lungs evolved into a swim bladder

      


-they migrated back to sea

      


-evolved into bony fish

IV.
Some lobefin's with lungs used fins to crawl from pond to pond for water and prey 

      


-evolved into amphibians

-evolved gigantic in size salamanders over 10 feet long



V Amphibians limitations

-Lungs surface area small, also got oxygen through skin, which     needed to be kept wet 

-lived in swampy habitats.

-sperm and eggs need watery environment

C.
Reptiles which evolved from Amphibians developed several adaptations to dry land

I.
Reptile adaptations

-internal fertilization: female provide watery environment for sperm

      


-shelled waterproof eggs: own water supply for developing embryo

      


-scaly waterproof skin- helps prevent loss of body water to dry air

      


-Improved lungs: provided entire oxygen

II.
During Permian Period climate dried reptiles dominated the land

III.
When climate returned moist some reptiles evolved into dinosaurs

-lived 100 million years, and large in size

IV.
Reptiles remained small

-problem heat loss- warm body loses heat to environment unless     air is warm

-only active when air is warm and retained slow metabolisms

-150 million years ago some reptiles developed insulation 

    one group feathers (birds)

    one group hair (mammals)

D.
Reptiles Gave Rise to both birds and mammals

I. birds feathers insulate

-active in cool habitats and night

-evolved stronger longer feathers which evolved into flight

-retain eggs laying



II. Mammals




-hair insulating




-evolved live birth and ability to feed young




-at first small creatures living in trees




-evolved differently when dinosaurs went extinct some large




-group in trees evolved into primates


