
Understanding Us: What Makes Difference and What 
Difference Does Difference Make

Friday May 1
• Linnaeus vs Darwin
• Evolutionary adaptions to different environments 

(Reading “Adventures in Very Recent Evolution”)
• Graphical Analysis (Same or Different)

Monday May 4…. 
• Quick check on early Homo sapiens evolution and 

interaction with Neanderthals and Denisovans….
• Revisit Graphical Analysis in pairs
• Connecting those images to CH 2 Racism not Race



A quick but IMPORTANT check in from earlier in the 
semester…. Linnaeus vs Darwin.

What do you remember about them?

Would they have mostly agreed with one another or do 
you think they would have argued?



Pre-Darwinian World View

Linnaeus
Really, really into categorizing 
living things.

All this categorization means 
you need to decide who 
belongs in each category-make 
up rules.

Variation within species is 
concerning because species 
were created by God.

Darwinian World View

Darwin
Hated categories.

Categorizing species is not super 
important because individuals 
within species vary in a continuum 
over space and time.

Variation within and between 
populations is abundant and 
critical to evolutionary change.

Even today every described species has an individual specimen 
chosen to represent that species in a museum.

It is called the  “Type Specimen”
ESSENTIALISM!



Questions from your reading on Evolutionary Adaptations to different environments
1. Why do you think we used to imagine that humans would not experience natural 
selection?

2. Pick out and describe all the examples of recent evolution in humans (what is up with 
earwax-was it selected for?). 
3. How did they detect the occurrence of selection?

4. If a trait was selected for a very long time ago, how would the regions around that 
gene differ from whether it was more recently selected for?
5. They point out that there are at least 25 genes that play a role in skin pigmentation. How 
accurate do you think this number is?

6. Describe the skin color example.
7. The authors note that ear wax differs between populations, but are not sure what 
survival advantage different kinds of earwax might confer. Instead they think the 
difference exists due to…..? 
 
8. Africans show the highest levels of “neutral” or “background” variation while Europeans 
and East Asians seem to show more genes under recent selection. Why might both these 
patterns exist?

9. Hard vs. soft sweeps? What does this mean?



Graphical Analysis

These images should prepare you to think 
deeply about the way we categorize peoples 
and whether that categorization is biologically 
appropriate and what perceptions potentially 
bias that understanding.



(from How Neanderthals Gave us Secret Powers)

Neanderthal
Skin pigmentation, 
Immune system
Allergies 

Denisovan
Tolerance to low oxygen

1.



https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world

2.

https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world
https://www.buzzfeed.com/annamendoza/all-the-colours-of-the-world


Segment length is proportional to genetic difference.
Gagneux et al. PNAS 1999;96:9:5077-5082
https://www.pnas.org/content/96/9/5077.full

3.

https://www.pnas.org/content/96/9/5077.full


Most Recent 
Info! 2017

4.



How can there be so many differences between individuals of 
African descent and so few differences between individuals in 
the rest of the entire world of “Non-African decent”?

5.



6.



From the article you read/will read!
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https://www.ispot.tv/ad/wKq

V/ancestrydna-kim8.
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https://www.nature.com/news/evi
dence-mounts-for-interbreeding-
bonanza-in-ancient-human-
species-1.19394

From 2016

Inferring 
interbreeding or 
admixture from 
genome analysis

9.

https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394
https://www.nature.com/news/evidence-mounts-for-interbreeding-bonanza-in-ancient-human-species-1.19394


A female who died around 90,000 years ago was half Neanderthal and half Denisovan, 
according to genome analysis of a bone discovered in a Siberian cave. This is the first 
time scientists have identified an ancient individual whose parents belonged to distinct 
human groups. The findings were published on 22 August in Nature1.
“To find a first-generation person of mixed ancestry from these groups is absolutely 
extraordinary,” says population geneticist Pontus Skoglund at the Francis Crick Institute 
in London. “It’s really great science coupled with a little bit of luck.”

The team, led by palaeogeneticists Viviane Slon and Svante Pääbo of the Max Planck 
Institute for Evolutionary Anthropology in Leipzig, Germany, conducted the genome 
analysis on a single bone fragment recovered from Denisova Cave in the Altai Mountains 
of Russia. This cave lends its name to the ‘Denisovans’, a group of extinct humans first 
identified on the basis of DNA sequences from the tip of a finger bone discovered2 there 
in 2008. The Altai region, and the cave specifically, were also home to Neanderthals.

Then found AN INDIVIDUAL that 
was a result of interbreeding.

10.

https://www.nature.com/articles/d41586-018-06004-0%23ref-CR1
https://www.nature.com/news/2010/100324/full/464472a.html
https://www.nature.com/news/2010/100324/full/464472a.html
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More recent article than one you read/will 
read. This is from 2015.

11.



Location  1 with 
three 

subpopulations

Location 2 with 
two 

subpopulations

Location 3 with 
two 

subpopulations

Researchers CHOSE to collect samples from people living in 
3 locations and found the following
(color indicates genetic similarity)

 

(Maglo et al 2016)

12.



Location  1 with 
three 

subpopulations

Location 2 with 
two 

subpopulations

Location 3 with 
two 

subpopulations

Imagine we collected samples from people living in 3 
locations (color indicates genetic similarity)

 

Now lets add more info to the previous slide.
When researchers sampled every population between 
these three populations they found this distribution….

(Maglo et al 2016)

How does this additional info affect your perspective?

13.



From Donovan 2015 and Donovan 
et al 2019

14.
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Tishkoff et al 2009
Studied 121 African populations, four 
African American populations, and 60 
non-African populations for patterns of 
variation at 1327 nuclear microsatellite 
and insertion/deletion markers.
https://www.ncbi.nlm.nih.gov/pmc/articl

es/PMC2947357/

16.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2947357/
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https://james-
kitchens.com/blog/visualizing-
human-genetic-diversity

Overlap of only 
“COMMON Variants” 
(so doesn’t include 
random people that 
might have a single 
nucleotide mutation)
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A. Early Homo sapiens evolution and interaction with 
Neanderthals 

The basics of Human Evolution!

To know ourselves we need to know where we come 
from…how did our genes flow through the past to get to 
the present?

Slides from start of class on Monday May 4!



1. Primate Tree
Are great apes, monkeys or prosimians 
monophyletic groups?

Lemurs and Lorises split from rest of group 
at 63mya. What was happening at that 
time?

How could we make 
this a gibbon 
centric tree? 



Would this be considered a….
 
• human centric tree
• lemur centric tree
• ape centric tree
• new world monkey 

centric tree
• old world monkey centric 

tree



2. What do we know about the dispersal of “modern 
humans” (Homo sapiens)?

Always lots of new discoveries in this area of research!

We are Homo sapiens. 

Are there others in the Genus Homo? 

Yes- several left Africa much earlier than us…

Were there other species in the genus Homo around at 
the same time us Homo sapiens? 

Yes!



A vast cast of characters!
 

Is this a morphological or 
molecular tree?

Which Homo genera were 
found outside of Africa?

(All but the two with blue 
arrows! Some evolved in 
Africa and dispersed, others 
likely evolved outside of 
Africa.)

What do you notice about 
skull shapes? (Connect to 
skulls in class from Monday!)

We had some 
Australopithecine  skulls in 
class!!



Who were some of these other Homo species that 
ended up outside of Africa?

We will only focus on…
 
• Homo neanderthalensis 
• Homo floresiensis 
• Homo denisova
 
For each maybe just know a little bit about them!

FYI: We are not sure where these last two actually 
originated.



ka = kya= thousands of years ago so 12 ka is 12,000 yrs ago.
Which lineage most recently went extinct???
Ha-I am just realizing that a paper came out last year that changed that Floresiensis 
extinction date to longer ago! They had some problems with their original dating 
techniques and now it seems to be more like extinct at 70,000 which is quite a bit 
longer ago. A good sign science is always correcting itself.

Focus mostly on these three Homo species 



1. Way cool Homo floresiensis ! 
(a little over 3 ft tall and 60 lbs)

pbs.org

https://humanorigins.si.edu/evidence
/human-fossils/species/homo-
floresiensis

What do you think about 
sticking this big white 
European guy in this picture?

https://humanorigins.si.edu/evidence/human-fossils/species/homo-floresiensis
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2. Mysterious Denisovans…
All we have are some bits and pieces of skeleton. 

By John D. Croft at English Wikipedia, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=36145395



https://www.sciencemag.org/news/2019/09/ancient-dna-puts-face-mysterious-denisovans-extinct-

cousins-neanderthals
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3. Homo neanderthalensis

What did you learn from the videos you watched??



https://en.wikipedia.org/wiki/Neanderthal#/media/File:Carte_Neandertaliens.jpg

Neanderthal fossils have been found throughout Europe.

https://en.wikipedia.org/wiki/Neanderthal#/media/File:Carte_Neandertaliens.jpg


What about us “modern humans” or Homo sapiens?
When did Homo sapiens evolve in Africa?



When did Homo sapiens evolve in Africa?
Found in Morocco in 2017 



When did Homo sapiens evolve in Africa?

By Carl Zimmer 2017
Fossils discovered in Morocco are the oldest known remains of Homo sapiens…

Until now, the oldest known fossils of our species dated back just 195,000 years. The 
Moroccan fossils, by contrast, are roughly 300,000 years old. Remarkably, they indicate that 
early Homo sapiens had faces much like our own, although their brains differed in 
fundamental ways.
https://www.nytimes.com/2017/06/07/science/human-fossils-morocco.html

So now we think Homo sapiens evolved in Africa a lot 
longer ago than we thought!

https://www.nytimes.com/by/carl-zimmer
http://nature.com/articles/doi:10.1038/nature22336
https://www.nytimes.com/2017/06/07/science/human-fossils-morocco.html
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When did Homo sapiens leave in Africa?



When did Homo sapiens leave in Africa?
More recent discoveries!

Note Homo sapiens 
traits they list…



When Homo sapiens left Africa there were a total of at 
least 5 other Homo “species” out there! 

Homo heidelbergensis
Homo erectus
Homo neanderthalensis*
Homo floresiensis*
Homo denisova*

*species to know a bit about

A couple more slides that were on your “Gallery Walk”!



And this!!



Understanding Us: What Makes Difference and What 
Difference Does Difference Make
A. Early Homo sapiens evolution and interaction with 

Neanderthals

• When Homo sapiens began to disperse from Africa there were 
5 other Homo genera out there in the world that they might 
have bumped into.

• Each wave that left Africa probably interbred or admixed with 
other groups of Homo humans that had left Africa earlier.



From Wikipedia…and how do we define species????

Ever since the discovery of the Neanderthal fossils, 
expert opinion has been divided as to whether 
Neanderthals should be considered a separate species 
(Homo neanderthalensis) or a subspecies (Homo 
sapiens neanderthalensis) relative to modern 
humans.[26][27][28] Pääbo (2014) described such 
"taxonomic wars" as unresolvable in principle, "since 
there is no definition of species perfectly describing 
the case."[4]

https://en.wikipedia.org/wiki/Neanderthal%23cite_note-Tattersall-27
https://en.wikipedia.org/wiki/Neanderthal%23cite_note-DuarteMauricio1999-28
https://en.wikipedia.org/wiki/Neanderthal%23cite_note-speciation-29
https://en.wikipedia.org/wiki/Svante_P%C3%A4%C3%A4bo
https://en.wikipedia.org/wiki/Taxonomy_(biology)
https://en.wikipedia.org/wiki/Neanderthal%23cite_note-P%C3%A4%C3%A4bo2014-4
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