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What is Anthropology?

Anthropology [Greek anthropos (' human )
and logia ("study")]

the study of humankind, from its beginnir
millions of years ago to the present day.

Anthropologists seek to understand the whole
panorama--in geographic space and
evolutionary time--of human existence in a
holistic and integrative fashion




What is Anthropology?

The science of anthropology is divided into sevsudifields including

Physical anthropology: the study of the origins dedelopment of
primates, including humans (evolution and adaptatiprimatology,
human biology, morphology, diet, growth and devaiept, life
history, genetics, et

Cultural anthropology: the study of human cultuaed societies (kinship,
cultural ecology, symbolism, magico-religious bfdje
transnationalism, etc.)

Linguistics: the study of human languages (evolytammparative
studies)

Archaeology: the study of human societies and gsvbased primarily
on investigations of the material remains left bgfgpeople
(settlements, artifacts, food refuse, etc.).



Why Study Anthropology?

* Anthropology is relevant to your everyday life
» Anthropology gives you a fresh perspective on humankind

* Anthropology gives you tools to understand yourself, your history, and your
society, as well as how others may see us

Anthropology encourages you to question your taken-for-granted beliefs

*  Anthropology provides you with a take on current events and the New'
Order, or transnationalism

* Anthropology provides you with valuable skills for living and working in a
multicultural society

= Anthropology is a highly compatible elective for any major, including
professions such as law, medicine, social work and teaching




Why Study Physical Anthropology?

* Physical anthropology seeks to understand what makes humans unique

* Physical anthropology provides scientific methods for understanding human
biology, behavior, and inter-relationships using evolutionary theory

* Physical anthropology helps us to understand how we fit with the Kingdom
Mammalia and the Order Primates

* Physical anthropologprovides time depth to our understanding of hum-
from the earliest primates, to Australopithecines, to the appeaiof the
earliest members of the genus Homo

# Physical anthropology provides new insights into other disciplines, such as
forensics, evolutionary medicine, biomechanics, and SETI
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Primatology

Study of fossil (paleoprimatology) and extant
species
+ Zoology
+ Anatomy, physiology, form/functic
+ Useful for understanding humans (models)
+ Ecology, plant-species interactions
+ Conservation




PaleoAnthropology

Human Paleontology- the study of fossils and material remains of human
ancestors (fossilized bones, teeth, brains, tools, ecofacts| faorans, feces)




Forensu: Anthropology

What can we Iearn from bones and teeth

+ |dentification
e age
° sSE
e diseases

# cause and manner of death



Blocultural Anthropology

Intersectlon of envwonment blology, and culture

+ Medical anthropology
* Right hand/left hand

+ Darwinian Medicin
» Origin of diseases, arms race

+ Human adaptation
» High altitude, extreme environments
» Relationships between culture, lifestyle, and aksse
* Medical models, evolution of birth, “natural humlgespan”



SClentlflc I\/Iethod

Observatlon
* Hypothesis
% Experimentation or further observations
% Analysis
* Interpretation
% |deas for future research
% Publication
% Independent verification




Pre—Quiz

Humans and our ancestors (homlnlns) are blpedal
(we walk on two legs). Chimps, our closest living

relative, do not often walk bipedally and neither
did our last common ancestor.

Why are we bipedal? (C
W

nat Is the adaptive advantage to bipedalism for
numans?




Misconceptions about Evolution
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1.) Bigger is better
+ E.g. - Natural Selection will always lead to biggawuctures like larger brains
+ Natural selection is a balance between adaptiveralddaptive traits, costs
2. ) Newer is better
+ E.g. - Bipedalism is better than arboreality
+# The length of time an adaptation has been arouyslrsathing about its usefuln:
3. ) Natural Selection always works, or species will alwadept

+ E.g. - Humans will adapt to air pollution or glolehrming
+ 99% of all species that ever lived are now extinct



Misconceptions about Evolution

4.) Evolution means progress
+ E.g. evolution will lead either to perfection ortiextion
+ In fact there are trade offs and costs associattdeach adaptation, sometimes a
trait is just “good enough” to pass more gene$i¢onext generation

+# There are many examples of non-linear change amdasing complexity can look
like progress but it is just more comg

5.) Adaptationist Paradigm
+ E.g. all characteristics and behaviors are adaptiaptimal
¢+ There can be structures that are a by-producthardtaits (exaptation) or remnants
that were previously adaptive but are no longepéaplix) or compromises (birth)

6.) The Naturalistic Fallacy
+# Seeing the current condition as “natural” and tfegeeadaptive, or best

+ E.g. humans as naturally monogamous, males proouscfiemales passive



Misconceptions about Evolution

7.) Lamarkian Evolution
+ E.g. characteristics acquired during lifetime Wil passed on to offspring
+ Individual fitness (or RS) determines charactarsspassed to next generation

8.) Conflating Evolution and Culture/Technology

+ E.g. humans in all societies are “progressing” predictable sequence from Stone
Age to Agriculture to Iron Age to Urbanization toéadtern Modernity

+ Human cultures are adapted for their specific egiod, historical, often coloni:
contexts and all humans are not working toward#aiggm, democracy, etc.

+ There are many examples of cultures that have “fpanckwards” and were better
adapted, healthier, etc. Technological “advancehubogs not necessarily = better
health, nicer lifestyle, less work, etc. In fact thpposite can be true.

9.) “Survival of the fittest”

BTW: This is Herbert Spencer’s description if Naiuselection (not Darwin’s)
E.g. The fastest, smartest, best hunter will haeehighest RS (have more kids)
It is not survival of the fittest but survival dfd fit

Not all fit individuals reproduce and potentiallgaptive traits do not always make it
to the next generation- sometimes there are randonegpses preventing it

* & & &



Learning Objectives

o
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To provide a background understanding of creatiorasd its influence on the beliefs
of Western thinkers in the 718", and 19 centuries.

To understand the contributions of Hutton, Lyelknhark, Darwin, Wallace, and other
scholars in the late 1800’s and early 1900’s tob@msic understanding of the process of
evolution

To understand the basic tenets of evolutionaryrihand how they work on individuals
and in populatior

To understand how Darwin and Lamark differ, commusaconceptions of evolution,
and how/why they are incorrect

What were the earliest finds of human fossil araesand how did evolutionary theory
come to be applied to humans

What are the methods whereby sites are dated- kwowdlative and two chronometric
methods

! Nothing makes sense in biology except in the lafteévolution” Dobzhansky, 1973



The History of Evolutionary Theory

The Myths of Creation:
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Creationism was based on observations of the
natural world and was an attempt at explanation.

Creationism differs from evolutionary theory in tha
it is not scientific (it does not attempt to test
observations of the natural world and it goes bdyon
natural to supernatural ideas and explanati

science does not).

Bishop James Ussher (1650) dated the creation of
the Earth to 4004 BC

John Ray (1691) the world around us represents
“the works created by God at first and by him
conserved to this day in the same state and
condition in which they were first made.”

Bishop James Ussher

For more information on Creationist/evolution desasee the following websites:
The National Center for Science Education :H#tgvw.ncseweb.org/default.asp

The Talk.Origins Archive

http://www.talkorigins.org/



The History of Evolutionary Theory

Catastrophism:

% Catastrophism is the theory that most features in the earéhpaaiuced
by sudden, short-lived, worldwide events (Cuvier)
#* Catastrophism originally came out of creationism Noah’s flood
+ Edmund Halley (1694)

#* Nec-catastrophism in the rstcentur)

+ nearly every solid body in our Solar System exbibitaters

+ Since 1950 scientists have identified nearly twodrad terrestrial impact
craters here on Earth and 3 or 4 more crateroasatdd each year

+ Geologically active bodies like the Earth show f@aters, while geologically
inactive bodies like the Earth's moon are covergld evaters

¢ May have been responsible for mass extinctions atddundary 64 mya



The History of Evolutionary Theory

Aside from early creationist &
catastrophist perspectives,
developments in 4 disciplinary
areas contributed to our current
understanding of evolution:

Geology
Paleontology
Evolution
Genetics




The History of Evolutionary Theory

Geology and the Antiquity of the Earth:

% James Hutton (1795) Theory of the Earth

+ Principles of deep time and gradualism (or uniféan&nism)
¢+ All geological features created by same mechansasss in the present

*  William Smith (1799
+ The soil beneath the Earth’s surface occurs inrtagsratigraphy)
¢ These layers produce ordered and regular groufossis

% Charles Lyell (1830-33)

+ Proponent of Hutton’s gradualism who defined thealys of the Cenozoic
+ made advances in stratigraphy, sedimentology, atebptology

+ Originally thought species to be immutable and Elgccreated at the beginning
of each geological era.

#* Alfred Wegener (1911)

+ Stratigraphy in South Africa matches that in Bragppalachians in North America
matched the highlands of Scotland- proposed Pan&feanya

o
K



The History of Evolutionary Theory

Paleontology, Artifacts, and the Fossil Record:
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Compte de Buffon (1778)

+ Les Epoques de la Naturasserts that Earth is 74,832 years old, and existed
before the arrival of humans or any other formifet |

John Frere (1800)
+ Found stone tools in a quarry at Hoxne at greathdeglow the surface

Georges Cuvier (1804)

+ Understood that fossils represent extinct formsheuivas a catastrophist: periodic
revolutionary episodes in earth history replaceghorsms

+ "Why has not anyone seen that fossils alone gate tioi a theory about the
formation of the earth, that without them, no oreuld have ever dreamed that
there were successive epochs in the formationeofjlibbe.”

Boucher de Perthe (1830)

+ Made large collection of stone tools (examined bicéner who inspired Joseph
Prestwich to make a survey of geological stratérance)

Joseph Prestwich (1812-1896)

+ Examined geology of Somme Valley and proved antyogoi comingled flint tools
and fossils



The History of Evolutionary Theory

The Development of the Science of Biology:

% Compte de Buffon
+ Histoire naturelle, générale et particulierel749-1767: in 15 volumes)

+ Formulated a species concept based on interbreadithguestioned the fixity of
species. Argued that closely similar species oatgid from a common ancestor by
a process of degeneration (similar to Lamarkismggeatral forms wer
spontaneously, but non-randomly generated

# Carrolus Linneaus
+ Systema Natura@735)

¢+ Founder of the binomial system of nomenclature ((Se3pecies) and the
hierarchical system of classification

+ Thought that species change was accomplished throylgridization
% Chevalier de Lamark (1800)

+ Coined the term biology

+ Developed initial theory of evolution



Development of Evolutionary Theory

Lamark (1744-1829).

# Evolution proceeds within individuals according
to immediate needs

# Inheritance of acquired characteristics

# Lineages originate spontaneously and then
evolved through the influence of “vital fluids
which could change an animal’s morphology
and would then be passed on to the next
generation. Living forms did not share a single
physical ancestor, but did form evolutionary

gradients.




Development of Evolutionary Theory

The Development of the Theory of Evolution and Natural Selection:

# Darwin developed his ideas on evolution after bisinn from the Galapagos Islands in
1836. Evolution was already being widely discugseingland at that time. Darwin is
famous_nofor inventing the theory of evolution but becausepnoposed a viable
mechanism for evolution, natural selection. He maahy influences including Hutton &
Lyell, whom we have discussed, as well as

#* Erasamus Darw
¢ Zoonomia1794)

+ efficacy of sexual selection, and the importancieryedity and the struggle of
existence for the evolutionary process

Thomas Malthus
+ Essay on the Principle of Populati¢ih798)

+ In nature, plants and animals produce far morepaffg than can survive, and
humansare also capable of overproducing if lefhecked. Advocated regulating
family size in order to avoid famine on an epidestale and extinction

1



Development of Evolutionary Theory

Charles Darwin (1809-1882).

"In October 1838 ... | happened to read for amusemiatthus
onPopulation and ... it at once struck me that under these
circumstances favourable variations would tende@iteserved,
and unfavourable ones to be destroyed. The resulkss would
be the formation of a new species. Here, then ldtdalst got a
theory by which to work." Charles Darwin, from |
autobiography. (1876)

Facts:

1. Species have high potential fertility & populations would grow exponbntial
2. Population size is normally stable

3. Natural resources are limited

Inference 1:

More individuals are produced than can be supported by available resources,
resulting in competition for survival



Development of Evolutionary Theory

2 more facts:

4. No two individuals are exactly the same;
populations have great variability.

5. Much of this variation is heritable.

Inference Z

Survival is not random and depends on the
heritable constitution (genetics) of the
individuals. This differential survival is
due to natural selection.

Inference 3:

Over generations, natural selection leads to
genetic change in the population (=
microevolution) and production of new
species (= macroevolution)




Development of Evolutionary Theory

Summary of Darwin’s Key Insights:

1. Individuals in any population vary
from each other, even siblings.

2. These variations can be inherited.

3. Populations produce more offspri
than the environment can support yet
populations remain stable.

4.  Those individuals with “favorable
variations” are more likely to leave
more offspring.

5.  The passing on of “favorable
variations” to more individuals leads
to the population evolving gradually.



Evolutionary Theory

How Natural Selection Works:

Finch Adaptations to Drought
Finch Traits Pre-drought mearn Post-drought m¢an
Weight (g) 15.59 16.85
Bill length 10.68 11.07
Bill depth 9.42 9.96

In a droughbn Daphne Major (in 1977) small seeds declinedumimerand larger, harder
seeds began to predominae turn, finches suffered an 85% drop in popuolatize The
birds that died were mainly those whose beaks wetsuitablgor eating the seeds that
were available (small birds with shorter, thinnéish The birds that survived and
reproducedvere larger birds, with larger bills, that could #e seeds that were available

The environmental changes selected for certain tygeof seeds, which indirectly
selected against certain types of beaks. After trdrought, the remaining bird
population was slightly different than before.



Evolutionary Theory

Darwin’s Giraffes:
#  Evolution is
+ adaptation, or micro-evolution, that leads to ma&rolution (new species)

+ natural selection acts on individuals; microevauntoccurs within populations, and
macroevolution occurs at the species level

+ inheritance of characteristics, but not those aegluiuring individual’s lifetime
+ Dbased on the variation already present in the @djonl, not according to nee



Evolutionary Theory

What Darwin’s Theory Was Missing:

% Genetics is the key to the whole theory, but wawdtibe understood until much later
+ Genes are the answer to "survival of the fittegtot-the fittest, the fit (genetically)
+ Genes explain how offspring seem like an imperfdend of parents' traits
+ Genes explain new variations (Darwin’s “sports”)

% Mendel's (1866) research explained what Darwin @oiiland modern evolutional
theory combines the two theories of Evolution amh@&ics into &odern Synthesis

4 Forces of Evolution

# Natural Selection (non-random)
%  Mutation (random)

# Gene Flow (non-random)

# Genetic Drift (random)



Evolutionary Theory

Darwin was not the first to think of Natural Selection, justfits to publish it in
On the Origin of Species and Natural Selec(ib859)

Alfred Russell Wallace (1823-1913)

* Began working on theories of natural selection
in mid-1850's

» published littl-noticed papers that argued
the fact of evolution on the basis of
geographical distributions

% In 1858 he came up with the theory of Natural
Selection and wrote to Darwin for advice on
publication

% This resulted in the joint paper read before the
Linnean Society and published

% Continued to give Darwin much credit
throughout his lifetime



Evolutionary Theory and Humans

Thomas Huxley (1825-1895)

The first to apply evolutionary theory to humang€widence as to Man’s Place in Nature
(1863). He was influenced by incresing evidenceulgceat apes:

17" century Age of Exploration- new man-apes in Congd 8umatra-Borneo

‘Orang-outang, sive Homo Sylvestris’ or the ‘Anatoof a Pygmie compared with
that of a ‘Monkey', an 'Ape’, and a ‘Man',” pubdidtby the Royal Society in 16

William Smith (1744) describes a new creature dallee Chimpanzee

1766 Buffon brings an Orang to Europe

Early 19" century- juvenile and adult Orangs are the samduneagibbons separate
1835 first Chimp skeleton described by Dr. Thomasage

1847 Dr. Savage discovers the Gorilla

Hx
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“Two centuries and a half have passed away sincéories about the 'greater' and the
'lesser monsters' ... and it has taken nearly that toharrive at the clear result that
there are four distinct kinds of Anthropoids--inskan Asia, the Gibbons and the
Orangs; in Western Africa, the Chimpanzees andGthidla.” (Huxley 1863)



Evolutionary Theory and Humans

Huxley’'s Argument:

Divided the Apes into African and Asian
genera

Similarities between the Apes and humans:
* same number of teeth as humans—
32 adult, 20 milk tee

* They are catarrhines-- their nostrils have
a narrow partition and look downwards

¥ Their arms are always longer than their
legs.

% The hands have thumbs and the great toe
of the foot is opposable.

* They are arboreal but can walk upright

#* No tail and none of them possess the
cheek pouches common among
monkeys.

% They all inhabit the old world



Evolutionary Theory and Humans

The Descent of Man (Darwin 1871):

Huxley’'s (1963) “Man’s Place in Nature” inspired man to discuss his own views of
human origins:

“By considering the embryological structure of mahe homologies which he presents with
the lower animals,- the rudiments which he retaiasd the reversions to which he is
liable, we can partly recall in imagination therfar condition of our early progenitors;
and can approximately place them in their propacein the zoological series. We ti
learn that man is descended from a hairy, tailestiquped, probably arboreal in its
habits, and an inhabitant of the Old World. Thisature, if its whole structure had been
examined by a naturalist, would have been class®hgst the Quadrumana, as surely
as the still more ancient progenitor of the Old &leiv World monkeys. ”

In this work Darwin addresses three concerns:

man, like every other species, is descended franegwe-existing form
the manner of human evolution

the value of the differences between the so-calleds of man

xR O



Evolution and the Fossil Record

19" Century Evidence for Human Evolution:

The proof that evolution had occurred in humans
depended on the discovery of fossils in ancient
geological deposits. The earliest fossils founc
were Neandertals in Western Europe:

1829Engis, Belgium (2.5 year old child not
recognized as Neandertal until 19

1848Gibralter | (discovered by Captain Bromme,
not recognized as Neandertal until 1864)

1856Feldhofer Cave, Germany
+ Discovered by Johann Fuhlrott in the
Neander Valley.

+ Fuhlrott recognized it as a primitive human
but Rudolf Virchow rejected this view,
incorrectly claiming that it was a
pathological modern human.

It was not until 1924 that a fossil ancestor was
recognized as such




Evolutionary Beliefs in the US

Source: Gallup 1997



Evolutionary Beliefs in the US:
Scientists vs. General Public

Creationist View: God created man prétty much in his
present form at one time within the last 10,000 years
General Public: 44% Scientists: 5%

Theistic Evolution View: Man has developed ov
millions of years from less advanced forms of life, but God
guided this process, including man's creation

General Public: 39% Scientists: 40%

Naturalistic Evolution View: Man has developed over
millions of years from less advanced forms of life. God
had no part in this process

General Public: 10% Scientists: 55%

Source: Gallup 1997



Percentage of people who answered “Yes” to
guestion: Did human beings develop from earlier
species of animals?

Great Britain: 77% Israel: 57%
Germany: 73% Russia: 41%

New Zealand: 66 Poland: 359

Italy: 65% United States: 35%

Norway: 65%
Philippines: 61%
Ireland: 60%

ISSP, University of
Chicago, 1991/1993



Summary Questions
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What was the role of religion in the development of evolutionary theory?
Why was it so crucial to establish Earth’s antiquity?

What were the developments and discoveries that led to Paleoanthropology?
What is the difference between catastrophism and uniformitari@nism

How did Darwin formulate his theory of Natural Selection?

How does Natural Selection work- able to give an example?

What is the difference between Darwinian and Lamarkian Evolution?

What two things were necessary to make human evolution more plausible?
Which fossils were known at the time, what species were they?



