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 Charles Robert Darwin FRS (12 February 1809 – 19 April 1882) was an English naturalist.[I] He established that all species of life have 
descended over time from common ancestry, and proposed the scientific theory that this branching pattern of evolution resulted from a 
process that he called natural selection.

 He published his theory with compelling evidence for evolution in his 1859 book On the Origin of Species.[1][2] The scientific 
community and much of the general public came to accept evolution as a fact in his lifetime.[3] However, it was not until the emergence of 
the modern evolutionary synthesis from the 1930s to the 1950s that a broad consensus developed that natural selection was the basic 
mechanism of evolution.[4] In modified form, Darwin's scientific discovery is the unifying theory of the life sciences, explaining 
the diversity of life.[5][6]

 Darwin's early interest in nature led him to neglect his medical education at the University of Edinburgh; instead, he helped to 
investigate marine invertebrates. Studies at the University of Cambridge encouraged his passion for natural science.[7] His five-year 
voyage on HMS Beagleestablished him as an eminent geologist whose observations and theories supported Charles 
Lyell's uniformitarian ideas, and publication of hisjournal of the voyage made him famous as a popular author.[8]

 Puzzled by the geographical distribution of wildlife and fossils he collected on the voyage, Darwin investigated the transmutation of 
species and conceived his theory of natural selection in 1838.[9] Although he discussed his ideas with several naturalists, he needed time 
for extensive research and his geological work had priority.[10] He was writing up his theory in 1858 when Alfred Russel Wallace sent him 
an essay which described the same idea, prompting immediate joint publication of both of their theories.[11] Darwin's work established 
evolutionary descent with modification as the dominant scientific explanation of diversification in nature.[3] In 1871, he examined human 
evolution and sexual selection in The Descent of Man, and Selection in Relation to Sex, followed by The Expression of the Emotions in Man and 
Animals. His research on plants was published in a series of books, and in his final book, he examined earthworms and their effect on 
soil.[12]

 In recognition of Darwin's pre-eminence as a scientist, he was one of only five nineteenth-century non-royal personages from the United 
Kingdom to be honoured by a state funeral,[13] and was buried in Westminster Abbey, close to John Herschel and Isaac Newton.[14]
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 As a boy in England, he had an interest in nature.  His father wanted him to be a doctor, but he did not want to.  He dropped out of medical school at the age of 17 to 

become a naturalist (biologist).  When he was 22, he went on a voyage to the Galapagos Islands. They began in Great Britain, and skirted around South America.  Darwin 

closely observed the flora and fauna of S.A. on the way to the islands.  On this trip to the Galapagos Islands in 1831, Darwin came up with the idea of natural selection.  

He saw there were many types of not only finches but tortoises too, each having its own niche, he wondered if each of these were a different species or just variation within 

the finch and tortoise population.  He hypothesized that each type of finch and each type of tortoise, had adaptations to their particular environment (each island has it’s 

own unique environmental conditions) and this eventually lead to the emergence of a new species.  These hypotheses along with his observations lead him to write a book 

describing the process of natural selection.  There are 4 main points to the theory of natural selection:



 Evolution:

• Is change over time.

• Evolution does not have a goal; it is shaped by natural selection

Species:
•an interbreeding population of organisms that can produce healthy, 

fertile offspring.  If evolutionary changes are so large, it may not 
allow for the is interbreeding.

Structure:
• Scientists use structure and fossils to help them determined the degree of relatedness, how 

closely related two species are.  They do this through the examination of fossils and the 

anatomy of species present today, and are able to stipulate as to how long ago they share a 

common ancestor.



 Homologous structure – the traits are similar because they are inherited from a common ancestor.  
The trait may be modified through evolution to fit different environments, but the structure is the 
same.  The classic example of this is the arm of a human, the fin of a whale the wing of a bird and the 
leg of a dog.  The bone structure is the same in all of them, but they are clearly used for different 
functions.

 Vestigial structure – the traits are inherited but the size is reduced and the structure is usually 
unused.  These can be used to guess the structure of the species ancestor. An example of this is the 
leg and hipbones of a python.  The bones are homologous structures to reptiles, suggesting that 
pythons (and snakes) evolved from other reptiles that had legs at one point.  Another example is in 
humans.  The appendix is used only slightly in immunology, but is not critical.  Also the nipples in 
males, they are not used to feed young.  Our canine teeth are not used to pierce flesh and our 
tailbone does not support a tail.

 Analogous structure – the traits have similar function but different structure that 
is not inherited from a common ancestor.  This suggests they have very distant 
ancestors.  An example of this is the wing of a bird and an insect.  They are both used 
for flight but are clearly very different in structure. Another example is the body 
shape of a ichthyosaurus, penguin and porpoise (dauphin). It is streamline to help them 
move quickly in the water, but it has evolved independently each time.  The trait was 
not inherited from a common ancestor. 



 There is variation within a 
population.  Variations within a 
species are what allow the process 
of evolution to occur.  Some of 
these differences are physical and 
some are chemical, some are 
large and some are small, but they 
non-the less allow for evolution, 
and natural selection to take place.  

 Some variations are favorable, 
they lead to the increased success 
of the population

 Not all young produced in each 
generation can survive, many will 
die from starvation, disease or 
predation

 Individuals that survive and 
reproduce are those with 
favorable variations – survival of 
the fittest
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 Charles Robert Darwin FRS (12 February 1809 – 19 April 1882) was an English naturalist.[I] He established that all species of life have 
descended over time from common ancestry, and proposed the scientific theory that this branching pattern of evolution resulted from a 
process that he called natural selection.

 He published his theory with compelling evidence for evolution in his 1859 book On the Origin of Species.[1][2] The scientific 
community and much of the general public came to accept evolution as a fact in his lifetime.[3] However, it was not until the emergence of 
the modern evolutionary synthesis from the 1930s to the 1950s that a broad consensus developed that natural selection was the basic 
mechanism of evolution.[4] In modified form, Darwin's scientific discovery is the unifying theory of the life sciences, explaining 
the diversity of life.[5][6]

 Darwin's early interest in nature led him to neglect his medical education at the University of Edinburgh; instead, he helped to 
investigate marine invertebrates. Studies at the University of Cambridge encouraged his passion for natural science.[7] His five-year 
voyage on HMS Beagleestablished him as an eminent geologist whose observations and theories supported Charles 
Lyell's uniformitarian ideas, and publication of hisjournal of the voyage made him famous as a popular author.[8]

 Puzzled by the geographical distribution of wildlife and fossils he collected on the voyage, Darwin investigated the transmutation of 
species and conceived his theory of natural selection in 1838.[9] Although he discussed his ideas with several naturalists, he needed time 
for extensive research and his geological work had priority.[10] He was writing up his theory in 1858 when Alfred Russel Wallace sent him 
an essay which described the same idea, prompting immediate joint publication of both of their theories.[11] Darwin's work established 
evolutionary descent with modification as the dominant scientific explanation of diversification in nature.[3] In 1871, he examined human 
evolution and sexual selection in The Descent of Man, and Selection in Relation to Sex, followed by The Expression of the Emotions in Man and 
Animals. His research on plants was published in a series of books, and in his final book, he examined earthworms and their effect on 
soil.[12]

 In recognition of Darwin's pre-eminence as a scientist, he was one of only five nineteenth-century non-royal personages from the United 
Kingdom to be honoured by a state funeral,[13] and was buried in Westminster Abbey, close to John Herschel and Isaac Newton.[14]
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 As a boy in England, he had an interest in nature.  His father wanted him to be a doctor, but he did not want to.  He dropped out of medical school at the age of 17 to 

become a naturalist (biologist).  When he was 22, he went on a voyage to the Galapagos Islands. They began in Great Britain, and skirted around South America.  Darwin 

closely observed the flora and fauna of S.A. on the way to the islands.  On this trip to the Galapagos Islands in 1831, Darwin came up with the idea of natural selection.  

He saw there were many types of not only finches but tortoises too, each having its own niche, he wondered if each of these were a different species or just variation within 

the finch and tortoise population.  He hypothesized that each type of finch and each type of tortoise, had adaptations to their particular environment (each island has it’s 

own unique environmental conditions) and this eventually lead to the emergence of a new species.  These hypotheses along with his observations lead him to write a book 

describing the process of natural selection.  There are 4 main points to the theory of natural selection:



 Evolution:

• Is change over time.

• Evolution does not have a goal; it is shaped by natural selection

Species:
•an interbreeding population of organisms that can produce healthy, 

fertile offspring.  If evolutionary changes are so large, it may not 
allow for the is interbreeding.

Structure:
• Scientists use structure and fossils to help them determined the degree of relatedness, how 

closely related two species are.  They do this through the examination of fossils and the 

anatomy of species present today, and are able to stipulate as to how long ago they share a 

common ancestor.
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 Homologous structure – the traits are similar because they are inherited from a common ancestor.  
The trait may be modified through evolution to fit different environments, but the structure is the 
same.  The classic example of this is the arm of a human, the fin of a whale the wing of a bird and the 
leg of a dog.  The bone structure is the same in all of them, but they are clearly used for different 
functions.

 Vestigial structure – the traits are inherited but the size is reduced and the structure is usually 
unused.  These can be used to guess the structure of the species ancestor. An example of this is the 
leg and hipbones of a python.  The bones are homologous structures to reptiles, suggesting that 
pythons (and snakes) evolved from other reptiles that had legs at one point.  Another example is in 
humans.  The appendix is used only slightly in immunology, but is not critical.  Also the nipples in 
males, they are not used to feed young.  Our canine teeth are not used to pierce flesh and our 
tailbone does not support a tail.

 Analogous structure – the traits have similar function but different structure that 
is not inherited from a common ancestor.  This suggests they have very distant 
ancestors.  An example of this is the wing of a bird and an insect.  They are both used 
for flight but are clearly very different in structure. Another example is the body 
shape of a ichthyosaurus, penguin and porpoise (dauphin). It is streamline to help them 
move quickly in the water, but it has evolved independently each time.  The trait was 
not inherited from a common ancestor. 



 There is variation within a 
population.  Variations within a 
species are what allow the process 
of evolution to occur.  Some of 
these differences are physical and 
some are chemical, some are 
large and some are small, but they 
non-the less allow for evolution, 
and natural selection to take place.  

 Some variations are favorable, 
they lead to the increased success 
of the population

 Not all young produced in each 
generation can survive, many will 
die from starvation, disease or 
predation

 Individuals that survive and 
reproduce are those with 
favorable variations – survival of 
the fittest
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 3. Back to Basics Chalk Board (https://ess.unm.edu/programs/current-students/mentoring-programs/stem-mentoring-program/cec_campusmap.pdf)

 3. Criticism is a gift (https://thewineingercompany.com/wp-content/uploads/2017/06/constructive-criticism-1080x675.jpg)

 3. Tip Jar (https://d2j6dbq0eux0bg.cloudfront.net/images/26188169/1393951842.jpg)

 3. Reminder (https://www.quickanddirtytips.com/sites/default/files/images/11666/types-of-reminders.png)

 5. Know your audience (https://soonermarketingsolutions.com/wp-content/uploads/2020/10/Social-Media-Marketing-for-Cannabis-Dispensaries-Know-Your-

Audience-1024x576.png)

 6. Avoid jargon (https://www.brainscape.com/academy/content/images/size/w620/2020/09/Scrambled-brain-versus-organized-brain.jpg)

 7. Keep it simple (https://ik.imagekit.io/smdxc0e2g3/userscontent2-endpoint/images/40c07f79-da60-4cb3-a1a5-

4b83dc57b6a0/24663635e577ff1e0ba7b8aac9925a67.jpeg?tr=w-560,rt-auto)

 8. Peas (https://1.bp.blogspot.com/-z7YHJkLThU8/VvFR9vTuo2I/AAAAAAAAAI8/rVMF7lJa-FA8WJ7d4XIUiBYY1Yfu-40LA/w1200-h630-p-k-no-nu/3-peas-in-a-

pod.jpg)

 9. Plan ahead (https://bomrdauhu.files.wordpress.com/2016/08/planahead.jpg?w=700)

 10. & 12. Practice/Progress (https://images.squarespace-cdn.com/content/v1/5e355fb2c950981b57643f21/1580903818935-

B9JO2ZTBHH5N4IKXC0WF/Lettering_Practice_Nov2019_lowres.jpg)

 13. Dress appropriately (https://vierlines.files.wordpress.com/2013/08/aca.png)

 16. Feedback (https://candidculture.com/2017/02/12/giving-feedback-2/)

 17. Solution (https://pcsweeney.files.wordpress.com/2017/01/problem-solution-magnify.jpeg)

 18. Receiving feedback (https://headtopics.com/images/2019/3/16/usatoday/more-young-adults-are-depressed-and-thinking-of-suicide-study-says-

1106662101819576320.webp)

 19. Initial reaction (https://www.tiempodesanjuan.com/u/fotografias/m/2021/4/9/f638x638-652370_710537_5050.jpg)

 20. Benefits (https://img1.wsimg.com/isteam/ip/7d3f039d-962a-4521-b0b8-87c5032a3d68/shutterstock_546452842-

e1504875375525.jpg/:/cr=t:0%25,l:0%25,w:100%25,h:100%25)

 21. Hear vs listen (https://francisgroup.com/wp-content/uploads/2018/04/hear-vs-listen-1.jpg)

 22. Don’t analyze feedback (https://image.shutterstock.com/image-vector/vector-concept-indicating-emergence-clarityidea-260nw-364544327.jpg)

 23. Thank you (https://toppng.com/uploads/preview/thank-you-languages-11551053674ypyql2gnem.png)

 24. Ask questions (https://wavelength.asana.com/wp-content/uploads/2017/03/Box-of-Crayons-guest-post_x2.png) 

 26. You belong (https://img.freepik.com/vrije-photo/wazig-boeken-in-openbare-bibliotheek-vervagingseffect-achtergrond_35048-1877.jpg?size=626&ext=jpg) 

 27. Perfection (https://image.shutterstock.com/image-illustration/looking-perfection-perfect-score-260nw-1244256937.jpg) 

 28. Connect with your audience (https://speakupforsuccess.com/wp-content/uploads/2012/05/You-your-audience-your-content-cg-v3-50-e1344744318770.jpg) 

 29. Rooting 4 you (https://static.wixstatic.com/media/c15266_6c2ff6e5fee34ff69df5e7f0158b1eb2~mv2.jpg/v1/fit/w_1000%2Ch_1000%2Cal_c%2Cq_80/file.jpg) 

 30. Expert (https://cdn3.vectorstock.com/i/thumb-large/03/32/expert-red-grunge-round-vintage-rubber-stamp-vector-9140332.jpg) 

 31. Story telling (https://petergeorgepublicspeaking.com/wp-content/uploads/2020/07/storytelling.jpg) 
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