Change Through Time

Early History of the Earth

· Earth was formed ~ _________ billion years ago

· conditions were not suitable for life

· atmosphere formed; rain ( _________

· scientists hypothesize that the first living organisms appeared in the oceans ~ _______ billion years ago

History in the Rocks

· oldest rocks ~ _____ billion years old

· provide historical record of life

· _________________ = any evidence of an organism that lived long ago

· fossils classified by __________________________

· ex:  casts, trace fossils, imprints, molds, petrified fossils, amber-preserved/frozen

Fossils occur in ___________________________ rocks

· organisms buried in sediments soon after they die

· slow process of _______________ prevents damage to organism

Dating Methods

· _____________________ dating

· determines the age of a fossil relative to those around it

· _____________________ dating

· used to find ______________ age

Geologic Time Scale

· based on the different types of living organisms that have appeared during Earth’s history

· 4 eras:

1.  Precambrian Era

· accounts for ~ ______% of Earth’s history

· dominated by ________________

2.  Paleozoic Era

· Cambrian explosion of life

· many worms, echinoderms, arthropods & other _________

3.  Mesozoic Era

· Divided into 3 periods:  

· ______________ – mammals, first dinosaurs 

· ______________ – “Age of Dinos,” birds appeared

· ______________ – more mammals, flowering plants evolved

· _____________________ explains how the continents move

· proposed by _______________

· ____________ = large, rigid slab of rock

· ____________ = “to build”

· during Mesozoic, continents moved

· single landmass = _________________

· during Mesozoic, broke into _______________ and ____________________

4. Cenozoic Era

· this is the era we live in!

· _________ began to flourish

The Theory of Evolution

Charles Darwin

· founder of modern evolutionary theory

· naturalist on the Beagle; collected specimens, compared their anatomy

· example:  ______________

· ( species change over time

· used ___________________________ to select traits in his pigeons

?? are there forces in nature similar to artificial selection?

· _____________________ = mechanism for change in populations where org’s best suited for environment survive & pass on their genes
· Darwin’s book convinced many people that evolution does occur thru natural selection

Natural Selection & Adaptation

· ________________________ = any trait that aids the chances of survival and reproduction of an organism

· ex:  mole rats, pg 428-9

Types of Adaptations

· __________________adaptations – change in body parts

· may take millions of years to develop

_________________

– org. copies appearance of another organism

__________________

· – org. can blend in with surroundings

· can evolve within 100 years

Physiological Adaptation

· __________________________

· 50 yrs ago, was “wonder drug”

· now many bacteria are resistant

· ______________ resistance

· insects, weeds

Evidence for Evolution

· ___________ show change over time

· examples:  camel (pg 481), horse, giraffe

Similar Anatomy

· _____________________ structures = modified structure seen among different org’s

· ex:  forelimbs of reptile, mammal, bird, whale

· probably had common origin

___________________ Structures

· body parts similar in function, different in structure

· ex:  bird/butterfly wings

· not used to show evolutionary relationships

__________________ Structures

· reduced function in today’s organism;  used in ancestor

· ex:  our appendix

· structure continues to be inherited, even tho it is not useful

_________________________ Evidence

· in early stages of development, vertebrates all have tail, gill slits;  these change as development continues

**we are all using the same ‘plan’ for early development

DNA/RNA

· DNA and RNA show relationships

· now are able to determine level of relationship

· see pg 434

Mechanisms of Evolution

Population Genetics & Evolution

· adaptations are determined by genes in ___________

· ________________ do not evolve;  ________________ do

· entire collection of genes in population =  ______________
· _______________ frequency – how often allele is in population

· if this frequency does not change, population is in ____________________ and is not evolving

· changing allelic frequency & disrupting genetic equilibrium ( __________
Peppered Moths

Mutations

· mutations result in ______________ to gene pool

· if the mutation makes org. better suited to environment, it will survive and pass on these genes

