History of Life Essential Concepts
Obj 1  Compare ideas of how life originates

Where do living things come from?  Two ideas:

· Spontaneous generation – the erroneous hypothesis that life could come from nonliving matter (like frogs arising from mud).  Louis Pasteur’s experiments in 1862 disproved the idea of spontaneous generation.

· Biogenesis – the currently accepted principle that life only comes from prior life (frogs create other frogs).

Obj 2  Summarize the four steps in scientists’ hypotheses about how the first cells were formed

1. The synthesis of simple organic molecules.  The conditions of the ancient earth produced many organic molecules (molecules containing the element carbon).  Because there were no living things to eat them, they accumulated and the oceans were thick with these building blocks of life.  The cloudy condition of the early oceans has been referred to as “primordial soup.”  Some of these molecules were amino acids (the building blocks of proteins), nucleotides (the building blocks of RNA and DNA) and lipids (fatty substances).

2. The formation of polymers.  When concentrated in tidal pools, or aided with energy from lightning strikes, organic compound combined to form large chains, called polymers, including protein (from amino acids) and nucleic acids (from nucleotides), like RNA (a simpler relative of DNA).
3. The beginning of replication and heredity.  Some RNA can reproduce itself if free nucleotides (building blocks) are available, thus it is believed RNA was the first molecule to replicate itself.

4. The formation of membranes.  Cell-like membranes are easy to produce when the right types of lipids and proteins are mixed with water.  This could be how the first cell membranes formed.  If an RNA molecule became enclosed in a membrane, and was capable of reproduction and metabolism, it could be considered a cell – and the story of life would have begun.  The way this occurred remains a subject of intense interest, research, and discussion.

Obj 3  Describe how scientists determine the age of minerals and fossils

Scientists use fossils as evidences of how life has changed over time on earth.  A fossil is the preserved or mineralized remains (bone, tooth, or shell) or imprint of an organism that lived long ago.  The age of fossils is determined by aging the minerals, rocks, and even meteors associated with the fossils.
How is geologic time measured?  Radioactive elements, like uranium and carbon-14, are unstable and “decay” (change) into other elements at a steady rate.  For instance, half of a sample of carbon-14 (a radioactive form of carbon) will change into nitrogen in 5600 years.  By measuring the ratio of the radioactive element (carbon-14) and its product (nitrogen) an estimate of the age of the sample can be determined.
Obj 4  Create a time line outlining major events in the history of life on Earth

Obj 5  Recognize the order in which different forms of life are believed to have evolved.

	Era
	When
	Event
	Year Analogy

	Precambrian Era
	4.5 billion years ago
	Earth forms
	January 1



	
	3.0 billion years ago
	Heterotrophic prokaryotic cells (bacteria)
	May 1



	
	2.5 billion years ago
	Autotrophic prokaryotic cells (cyanobacteria) produce free oxygen
	June 1

	
	1.5 billion years ago
	Eukaryotic cells
	September 1



	
	1.0 billion years ago
	Protists (algae and protozoa)
	October 1



	
	0.7 billion (700 million) y.a.
	Multicellular organisms
	November 1



	Paleozoic Era
	0.5 billion (600 million) y.a.
	Mosses, insects, fungi invade land
	November 15



	
	0.4 billion (400 million) y.a.
	Fish
	November 26

	
	370 million years ago
	Amphibians
	December 1



	
	350 million years ago
	Reptiles and gymnosperms (pines, etc.)
	December 7



	Mesozoic Era
	230 million years ago
	Dinosaurs and mammals
	December 12



	
	150 million years ago
	Flowering plants and birds
	December 18



	Cenozoic Era
	65 million years ago
	Dinosaurs disappear
	December 26



	
	4 million years ago
	Humans
	Dec 31, 6 pm


Obj 6  Describe Earth’s four eras.
1. Precambrian Era.  The first era lasted 4 billion years.  Life consisted of simple organisms (bacteria, cyanobacteria, archaebacteria), protests like algae, fungi, and some soft-bodied invertebrates (animals without backbones).

2. Paleozoic Era (the “age of reptiles”).  The second era lasted 430 million years (less the 0.5 billion years).  Life consisted of moss, the first vascular plants (including ferns and gymnosperms – pine-like plants), fish, amphibians, and reptiles.

3. Mesozoic Era (the “age of dinosaurs”).  The third era lasted 160 million years and consisted of three periods, Triassic, Jurassic, and Cretaceous).  Although life was dominated by dinosaurs, the first mammals and birds also made their appearances.  The first angiosperms (plants with fruit, like corn, oaks, grass, and most of today’s plants) appeared toward the end of this era.  The cause of the mass extinction of dinosaurs (and 65% of life at that time) is often attributed to a giant meteor hitting Earth.

4. Cenozoic Era (the “age of mammals”).  Our current era has lasted 65 million years ago.  During this era, most modern flowering plants and mammals evolved.  The first humans appeared about 3 to 5 million years ago.

Obj 7  Define evolution and natural selection
Evolution is the change in a living population over time, as indicated by geologic, morphological, and genetic evidence.  Natural selection is the theory proposed by Charles Darwin that claims organisms with traits well adapted for their environment will survive and reproduce better than organisms not as well adapted.  Natural selection is believed to be the method by which evolution takes place.  We will consider evolution and natural selection in more detail in a later unit.

Obj 8  Describe the importance of flowering plants to modern animals.
Plants (as well as algae and cyanobacteria) convert carbon dioxide and water into sugars and free oxygen (O2) by a process called photosynthesis.  These organisms are responsible for the oxygen in the atmosphere and ultimately the layer of ozone (O3) that protects us from deadly ultraviolet radiation.

The appearance of flowering plants (angiosperms) in the Cretaceous Period coincided with the proliferation and evolution of insects and mammals (including, eventually, humans).  All our major foods are from flowering plants: corn, wheat, rice, potatoes, nuts, lettuce, beans, etc.  Even the animals we ear require flowering plants, such as those that supply grains and hay.  We are not as dependent on any other form of life as mush as we are on flowering plants.

