
Last time
• What are the major theories regarding the last 

million years of human evolution and the origins of 
modern humans?

• What are the data that each use to support the 
theory?

• What are the relative impacts of gene flow and local 
selective forces in each theory?

• In each theory, how are archaic humans, 
Neandertals, Homo erectus, and Flores regarded?

Sunday, May 15, 2011



New news

• http://www.nytimes.com/2011/05/10/science/
10neanderthal.html?ref=science

• What can we make of their conclusion?
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Overview...
• The pattern of human evolution

• When did the major defining aspects of 
humans arise and in which populations?

• bipedalism?

• big brains?

• modern anatomy?

• modern behavior?
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Becoming human...
• The Australopithecine adaptive radiation

• Early Homo

• Homo erectus

• Emergence of modern humans
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Evolutionary trends in the 
human line

• Bipedalism came first...

• Then.....

• Big brains

• Culture

• Language
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Bipedalism

• When did our lineage 
become bipedal?

• What is the adaptive 
advantage of being 
bipedal?
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Encephalization quotient 
(EQ)
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Big brains

• When did our lineage begin to increase brain size?

• What is the adaptive advantage of big brains?
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Lots of Animals Learn, but Smarter Isn’t Better

Leif Parsons

By CARL ZIMMER
Published: May 6, 2008

“Why are humans so smart?” is a question that fascinates scientists.

Tadeusz Kawecki, an evolutionary biologist at the University of

Fribourg, likes to turn around the question.

“If it’s so great to be smart,” Dr.

Kawecki asks, “why have most animals

remained dumb?”

Dr. Kawecki and like-minded scientists

are trying to figure out why animals learn and why some

have evolved to be better at learning than others. One

reason for the difference, their research finds, is that

being smart can be bad for an animal’s health.

Learning is remarkably widespread in the animal

kingdom. Even the microscopic vinegar worm,

Caenorhabditis elegans, can learn, despite having just 302

neurons. It feeds on bacteria. But if it eats a disease-

causing strain, it can become sick.

The worms are not born with an innate aversion to the dangerous bacteria. They need

time to learn to tell the difference and avoid becoming sick.

Many insects are also good at learning. “People thought insects were little robots doing

everything by instinct,” said Reuven Dukas, a biologist at McMaster University.

Research by Dr. Dukas and others has shown that insects deserve more respect. Dr.

Dukas has found that the larvae of one of the all-time favorite lab animals, the fruit fly,

Drosophila melanogaster, could learn to associate certain odors with food and other

odors with predators.

In another set of experiments, Dr. Dukas discovered that young male flies wasted a lot of

time trying to court unreceptive females. It takes time to learn the signs of a receptive
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Language

• When did our lineage begin to have language?

• What is the adaptive advantage of language?
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What is Language?

• Language is spoken

• Language is semantic

• Language is phonemic

• Language is grammatical
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Language is spoken
• debatable

• deaf babies babble 
with their hands

• BUT we are anatomically 
specialized to both produce 
language and produce 
language-oriented sounds
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Language is semantic

• words have meanings linked to objects and 
ideas

• at an order of magnitude larger than any 
other animal

• these are learned through traditional 
transmission
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Language is phonemic

• words are assembled from smaller sound 
units called phonemes

• no biological limit to the combination of 
phonemes into words

• association of words and objects or actions 
is arbitrary
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Language is grammatical

• a grammar is a system governing how word 
classes are defined and used and the rules 
of word order

• grammar is learned subconsciously
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Evolution of language

• Look at Brain?

• Cranial anatomy

• Hyoid bone

• Genetics - FOXP2
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Language in the brain
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Hyoid bone
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Adaptive advantage to 
language?
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Language

• What is culture?

• When did our lineage begin to have culture?

• What is the adaptive advantage of culture?
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Culture?

• from wikipedia:

• generally refers to patterns of human activity and the symbolic 
structures that give such activities significance and importance. 
Cultures can be "understood as systems of symbols and meanings 
that even their creators contest, that lack fixed boundaries, that are 
constantly in flux, and that interact and compete with one another"[2] 
Different definitions of "culture" reflect different theoretical bases for 
understanding, or criteria for evaluating, human activity

• ways of life
• arts beliefs and institutions 
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