
Changes through time  

òSurvival of the Fittestó 



Evidence that life has 

changed and is now changing  



Fossil Record  

ÁFossils are remains or 
traces of organisms 
that lived in the past.  

ÁUsually found in 
sedimentary rock. 



Fossil Record  

 

ÁOrganisms are buried soon after death 
and the hard parts become fossilized. 

 

 

http://www.scienceviews.com/dinosaurs/dinotracks.html


Fossil Record  

ÁFossils indicate a great deal about the 
actual structure of the organisms and 
their environment.  



Types of fossils  

1- Petrified Bones 



Types of fossils  

2- Imprints  



Types of fossils  

3- Molds/Casts 



Types of fossils  

ÁFossils preserved in tar,  

     amber, or ice 

http://upload.wikimedia.org/wikipedia/commons/2/22/Amber.insect.800pix.050203.jpg


Relative Age of Fossils  

ÁLayering of 
fossils: 

ÁOlder fossils 
are found in 
the lower  
levels of 
sediment 

 



Relative Age of Fossils  

ÁNewer fossils 
deposited on 
top of older 
fossils and 
sediment 
ÁSometimes flipped 

by earthquakes, etc. 



Relative Age of Fossils  



Relative Age of Fossils  

ÁRelative position only tells 
which are older and which 
younger. 



Evolution of the 

Horse  

ÁOver time (higher 

layers of sediment) 
horse fossils became 
larger  

ÁSeparate toes = a 
single-toed hoof 

ÁTeeth=adapted to 
grinding grasses 



 

Radiometric Dating  

ÁSome elements, such as 
uranium, undergo 
radioactive decay to 
produce other elements. 

ÁScientists have 
observed that 
radioactive elements 
(isotopes) decay at a 
constant rate over time  



 

Radiometric Dating  

ÁThe amount of radioactive elements 
remaining in a rock can help scientists 
determine how much time has elapsed since 
the rock was formed and cooled. 

ÁCommon isotopes used for long-term dating 
(old rocks) include uranium as it decays to 
lead, and potassium as it decays to argon. 

ÁThe carbon-14 isotope can be used for 
dating of more recent fossils and artifacts  



 

Radiocarbon Dating  

ÁCarbon-14 is a radioactive isotope found 
in all living organisms.  

ÁIt decays at a known rate.  

ÁCarbon-12 does not decay. 

ÁBy comparing the ratio of C-12 to C-14 
scientists believe they can  

   determine the age of a fossil 



A timescale  

ÁBased on radiometric data, scientists have 
proposed a timeline for the history of the 
earth. 

ÁComposed of four primary ñerasò 
ÁArcheozoic (oldest) [aka Precambrian period] 

ÁPaleozoic 

ÁMesozoic 

ÁCenozoic (most recent) 



Cenozoic Era  

ÁEstimated from present to 65 million years 
ago 

ÁAge of the Mammals 

ÁAnimals: Mammals and birds 

ÁPlants: Flowering plants 



Mesozoic Era  

ÁEstimated from 65-248 million years ago 

ÁAge of the Dinosaurs 

ÁAnimals: Reptiles and birds 

ÁPlants: Conifers and first flowering plants 



Paleozoic Era  

ÁEstimated from 248-550 million years ago 

ÁAnimals: Fish, amphibians, and insects 

ÁPlants: Algae and simple plants; first 
conifers 



Archeozoic Era  

ÁOldest known rocks and fossils 

ÁAnimals without backbones 

ÁJelly-fish, worms, sponges 

ÁBacteria and blue-green algae 

 



Contemporary Changes  

ÁEvidences we can observe within our 
lifetime 

ÁPesticide resistance in insects  



Contemporary Changes  

ÁEvidences we can observe within our 
lifetime 

ÁAntibiotic resistant bacteria  



Indirect evidences  

ÁScientists cite these indirect evidences as 
evidence of common ancestry  
ÁHomologous structures 

ÁEmbryonic development patterns 

ÁBiochemical evidence 

ÁVestigial organs 

ÁThey at least demonstrate a common 
pattern of development  

 



Parts of the body with similar 

structure (homologous)  

Bat Whale Cat Human 



Similar patterns of embryonic 

development (homologous)  

Bird  Reptile Swine Human 

Yes, you had a tail as an embryo! 



Homologous Development ð 

actual photos of embryos  

Bird  Reptile Rabbit Human 



Biochemical similarities ð 

DNA and Proteins  

ÁThe ability to analyze individual biological 
molecules (DNA and proteins) has 
provided evidence for biochemical 
similarities 



Methods of Change  



Jean Baptiste Larmarck  

ÁFrench naturalist and 
evolutionary theorist  

Á1744-1829 

ÁProposed the 
inheritance of 
acquired 
characteristics 

ÁBased on an ñinner 
needò to change 

 



Larmarckõs theory 

ÁHis theory was disproved 

 



Charles Darwin and Natural 

Selection (1859)  

ÁNaturalist on the 
HMS Beagle 



Charles Darwin and Natural 

Selection (1859)  

ÁExploration of South 
America (3 ½ years)  

ÁVisited the 
Galapagos Islands 



Darwinõs theory of Natural 

Selection  

1. Living things 
increase in number 
geometrically 
(overproduction) 

2. There is no net 
increase in the 
number of 
individuals over a 
long period of time  

Spider eggs: Many more produced 
than will survive  


