
Darwinian Evolution 

History Behind Charles Darwin 
• Born in England on February 12, 1809 (same day as Abe 

Lincoln) 

• 5
th

 of six children of wealthy society doctor; mother died when 

he was 8; parents - big supporters of the Unitarian Church 

• Went to Edinburgh to study medicine – hated it – brutality of 

surgery; began studying natural history 

History Behind Charles Darwin 
• Went to Christ‘s College at U. of Cambridge for theology – studied to 

become a clergyman & ―explore the wonders of God‘s creation‖ 

• 1831 – he was an unpaid ―gentleman‘s companion‖ to the captain on a ―2-

year‖ voyage aboard the HMS Beagle to chart maps in South America 

• The ―2 year‖ voyage turned into 5 years! – returned October 1836 

 

History Behind Charles Darwin 
• In 1839, he married his cousin Emma Wedgwood; they had 10 children 

• Came up with the idea of evolution by natural selection because of 

observations & collections acquired on the trip 

• 1839 – published ―The Voyage of the Beagle‖ 

• In 1859 his most well-known book ―On the Origin of Species by Means of 

Natural Selection‖ was published 

• Theory of evolution is nearly 150 years old! 

The Voyage of the Beagle 

The Voyage of the Beagle 
• Voyage lasted from 1831 to 1836 

• Major locations for exploration: 

– England  5.  New Zealand 

– Brazil  6.  Australia 

– Cape Horne 7.  Cape of Good Hope 

– Galapagos Islands 

• Collected an enormous number of specimens along the way 

The Voyage of the Beagle 



• Look how close the Galapagos Islands are to South America, 

yet the species are so different! Geographic isolation!!! 

• Wow! 600 miles – that‘s like a drive from here to Atlantic 

City! 

Stops in the Galapagos Islands 
• Do all of these islands have the same climate? 

• Why or why not? 

• Note the ―sea horse‖ shape of the largest island 

• The Spanish names are b/c the Spanish explorers named them 

HMS Beagle 
• 74 men 
• Length, 90.3 feet; breadth, 24.5 feet; depth, 12.5 feet with a capacity rated 

at 235 tons.  

3 Types of Giant Tortoises 
• The Galapagos tortoise comes in three versions, which 

are distinguished by the shape of their shells, sizes, 

colors and behavior: 
• Saddle-backed 

• Dome-shaped 

• Intermediate 

Geochelone nigra hoodensis 
• Saddle-backed tortoises 

• Live in arid regions and feed on plants (mainly cacti) that are mostly 

above their heads 

• Raised, saddle -like shells and long, thinner limbs and long neck permit 

them to have a longer vertical reach  

• Smaller in overall size, yellowish color on lower mandible and throat  

Geochelone nigra darwini 

 Geochelone nigra chathamensis 
• Intermediate tortoises 

• Live on islands with climates that are in between moist and dry; feed on grasses, 

shrubs & taller plants  

• Shells give them more protection than saddle-backs, but less than domed tortoises; 

intermediate size 

• They can reach higher than domed tortoises, but not as high as saddlebacks.  



Geochelone nigra vandenburghi 
• Dome-shaped tortoises 

• Live in the moist highlands and eat grasses and low-lying shrubs 

• More rounded shell, with shorter neck and limbs;largest in size  

• Carapace is good for shedding rain and eating ground vegetation  

Land Iguanas - Conolophus 
• Vegetarian - subsisting mostly on the fruit and pads of cactus; use claws to remove 

cacti spines. 

• Large (over 1 meter long), yellowish animals, with males weighing up to 13 kg  

• Live in the drier areas of the islands  

• Seek shade during day & sleep in burrows at night 

Marine Iguanas  - Amblyrhynchus 
• Have special glands between their eyes and nostrils that collect and remove salt  

• Flattened tails perfect for swimming 

• Feed on seaweed on rocks, in tidal pools or in sea 

• Blunt snout allows them to scrape algae off rocks w/ razor sharp, 3-cusped teeth 

• Claws are longer and sharper, so they can cling tightly to rocks w/o being pulled 

away by waves 

Darwin‘s Finches 
• Check out these finches. Darwin observed these exact finches in 1831. These finches 

are all related, but have evolved to better suit its environment. 

• Compare the beak sizes of these finches 

• Why are some small & pointy while others are big & broad? Explain. 

Adaptive Radiation 
• Adaptive radiation – the rapid speciation of a species to fill many 

ecological niches.  

• This is an evolutionary process driven by mutation (heritable/genetic 

variation) and natural selection.  

Causes of Adaptive Radiation 
Opportunity 

• Isolated ecosystems colonized by a species, which undergoes 

rapid divergent evolution.  

• Occurs in situations in which the environment is relatively 

empty of potentially competing species 

• Monotremes (egg-laying mammals) and marsupials are 

examples of geographic isolation in Australia.  

Causes of Adaptive Radiation 



Extinction 

• Adaptive radiation can also occur after mass extinctions.  

• Species have undergone rapid speciation as newly 

formed species adapted to different aspects of the new 

environment  

Phylogenic Trees 
• Shows evolutionary relationships 

• Can also be used to show extinctions 

Phylogenic Trees 
• The root of the tree represents the ancestral lineage, and the tips of the 

branches represent the descendents of that ancestor.  

• A fork in a branch represents a single ancestral lineage giving rise to 

two or more daughter lineages.  

Glyptodon vs. Armadillo 
• Compare the extinct (ancient) armadillo with today‘s armadillo.  

Mountain Goats 
• Why is the mountain goat better suited for the 

mountains and not the open fields?  

Mountain Goats 
• Short legs – lower center of gravity – more stable.  

• Strong front legs - to pull themselves up rock faces  

• Special hooves, with a tough outer shell – used on rocks and to dig in 

• Soft, sticky inner pad – prevents slipping  

• Thick white to yellowish coat –good insulator & acts as camouflage 

• During digestion, microorganisms in a ruminant's stomach produce heat. This helps 

keep mountain goats warm during the winter  

• Larger nostrils and chests to inhale more air – b/c of low O2 content @ higher 

altitudes 

Polar Bears vs. Black Bears 
• Who is more ―fit‖ to live in Alaska? 

• What makes the bear you chose better suited for Alaska? 

(Think Characteristics!)  

Polar Bears 
• White fur – camouflage 



• Large furry feet – distribute their weight as they walk on thin ice in the arctic waters 

hunting seals 

• Strong swimmers – can stay submerged for two minutes at a time   

• 4-inch layer of blubbery fat to keep them warm  

• Fur is made of hollow hairs which trap air and help to insulate them in the frigid 

waters  

Cacti 
• Plants also evolve.  

• They evolve to be better suited or more ―fit‖ for their 

environment.  

• Why is a cactus more ―fit‖ to live in the desert? 

Cacti 
• Stems are succulent (water-retaining) structures 

• Leaves are spines which reduce water loss (less surface area) 

and protect them from herbivores 

• A waxy coating on their stems prevents water loss  

Venus Fly Trap 
• Look at its characteristics. Why do you think it evolved? 

Venus Fly Trap 
• Gather nutrients from gases in the air and nutrients in the soil.  

• Live in poor soil and are healthier if they get nutrients from insects.  

• Leaves open wide & have short, stiff hairs called trigger or sensitive 

hairs; when  touched enough to bend the hairs, the two lobes of the 

leaves snap shut trapping whatever is inside.  

• The trap constricts tightly & secretes digestive juices 

Ferns 
• Why is the plant in the top picture bigger than the plants 

below? 

• Is the plant above more ―fit‖ than the one below? Why or why 

not?  

Tree Ferns 
• Grow larger to reach sunlight b/c of the dense rainforest 

canopy 

Bracken & Oak Ferns 



• Seek moist shady areas of deciduous forests 

• Adapted to their environment because they die out in the winter but leave their roots 

in the ground so they can come back in the spring  

Rainforest: Interesting Fact 
• The original chewing gum came from the sap of a rainforest tree (Lacmellea sp.). 

When the bark is cut, the white sap oozes out and you can roll it around in your hand 

whereupon it becomes rubbery and can be chewed—instant chewing gum! Modern 

brands of chewing gum are based on synthetic substitutes but it is still possible to 

buy the authentic product. In South America, chewing gum is still called "chicle."  

Rainforest 
• Many tall trees have flared buttress roots, which support 

the trunk in the thin soil.  

* Soil in the rainforest is very poor in nutrients. Why? 

The Peppered Moth  

(Biston betularia)  
• Due to genetic variation among the species, these moths 

appear with different coloration patterns. 

Moths in England and Pollution: 

 
• Who survives when light trees are around?  

• Who survives when dark (soot covered) trees are around? 

• Who would be a predator?  

Human Evolution 
• The word 'tribe' as used here refers to a taxonomic group that occurs in the 

classification hierarchy between subfamily and genus.  

“Lucy” 

Australopithecus afarensis  
• Discovered by Donald Johanson and Tom Gray in 1974 at Hadar in Ethiopia  

• Age is about 3.2 million years  

• Pelvis, femur and tibia show her to have been bipedal, although there is evidence 

that afarensis was also partly arboreal (tree-dwelling)  

• 107 cm (3'6") tall and about 28 kg (62 lbs) in weight.  

• Humans have much shorter arms compared to their legs than chimpanzees do, and 

Lucy falls roughly in the middle.  

Fossilized Footprints 



• Formed 3.5 million years ago when two individuals walked over wet 

volcanic ash that hardened like cement and was then covered by more 

ash at Laetoli, Tanzania. 

• Shows that the individuals had perfect, two-footed strides.   

• Clearly shows the weight distribution of true upright walkers.  

Bipedalism 
• ‗Bipedalism' is the single most important difference between 

humans and apes 

• Both the footprints at Laetoli and the skeletal remains of 

―Lucy‖ from Afar show evidence of bipedalism – walking on 2 

legs. 

• This places Lucy firmly within the human family probably 

representing a stage between apes and humans.  

Fossil Record 
• The fossil record is incomplete and as new discoveries are made, changes and 

revisions will undoubtedly occur. 

 


