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1 Anthropology 362Anthropology 362
Human Biological VariationHuman Biological Variation

2 Variation, Race, and the Evolutionary ApproachVariation, Race, and the Evolutionary Approach

3 VariationVariation
The differences among individuals or populations of a speciesThe differences among individuals or populations of a species

4 VariationVariation
Anthropologists interested in both Anthropologists interested in both culturalcultural and and biologicalbiological variationsvariations

Anthropologists use the Anthropologists use the comparative approachcomparative approach to studying human variation in to studying human variation in 
an attempt to generalize about aspects of behavior and biology tan attempt to generalize about aspects of behavior and biology that are similar in hat are similar in 
all populations and those that are unique to specific environmenall populations and those that are unique to specific environments and culturests and cultures

5 Kinds of Variation Kinds of Variation –– 11

(Observation Methods)(Observation Methods)
Visual Variation:Visual Variation: variation visible to the human eye (stature, weight, hair colorvariation visible to the human eye (stature, weight, hair color, hair form, , hair form, 
skin color, eye color, body proportions, skin color, eye color, body proportions, dermatoglyphicsdermatoglyphics, etc.), etc.)

Biochemical Variation:Biochemical Variation: variation observable only through chemical tests (ABO blood variation observable only through chemical tests (ABO blood 
type, other blood types, restriction fragment length polymorphistype, other blood types, restriction fragment length polymorphisms, single nucleotide ms, single nucleotide 
polymorphisms, polymorphisms, mtDNAmtDNA and and nDNAnDNA variations)variations)

6 Kinds of Variation Kinds of Variation –– 22

(Levels)(Levels)

Idiosyncratic Variation (Individual Variation)Idiosyncratic Variation (Individual Variation)
Sex VariationSex Variation
Age VariationAge Variation
PopulationalPopulational/Racial Variation/Racial Variation

7 Kinds of Variation Kinds of Variation –– 33

(Trait Types)(Trait Types)
Quantitative (Continuous, Metric) Variation:Quantitative (Continuous, Metric) Variation: variations that exhibit a continuous or variations that exhibit a continuous or 
uninterrupted distribution (stature, weight, etc.)uninterrupted distribution (stature, weight, etc.)

Qualitative (Discontinuous, NonQualitative (Discontinuous, Non--metric) Variation:metric) Variation: variations that exhibit a variations that exhibit a 
discontinuous or interrupted distribution (ABO blood system, tondiscontinuous or interrupted distribution (ABO blood system, tongue curling, gue curling, 
attached/unattached ear lobes, etc.)attached/unattached ear lobes, etc.)
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8 Causes of Variation in HumansCauses of Variation in Humans
BiologyBiology

EnvironmentEnvironment

CultureCulture

9 Measuring Visible Human VariationMeasuring Visible Human Variation
Anthropometry:Anthropometry: the physical measurement of human body formthe physical measurement of human body form

AnthropometricsAnthropometrics
OsteometricsOsteometrics
OdontometricsOdontometrics
AnthroposcopyAnthroposcopy

Lent a sense of scientific certainty to the measurement of humanLent a sense of scientific certainty to the measurement of human variation over simplistic observations such as tall vs. variation over simplistic observations such as tall vs. 
short, light vs. dark, etc.short, light vs. dark, etc.

10 Historical Views on Human VariationHistorical Views on Human Variation
Pattern:Pattern: most historical views on human variation emphasized the patternmost historical views on human variation emphasized the pattern (or (or 
product) of evolution product) of evolution -- variationvariation

Process:Process: today’s view of human variation emphasizes both pattern (variattoday’s view of human variation emphasizes both pattern (variation) but ion) but 
also the process by which that variation developed (evolutionaryalso the process by which that variation developed (evolutionary forces)forces)

11 Typological ApproachTypological Approach
Prior to Darwin, the study of animal (including human) variabiliPrior to Darwin, the study of animal (including human) variability was ty was 
dominated by the dominated by the Typological ApproachTypological Approach –– a revival of Aristotle’s view a revival of Aristotle’s view 
of variation at the species level:of variation at the species level:

idealized living forms (types)idealized living forms (types)
all species and types were unchanging and fixedall species and types were unchanging and fixed

12 Typological ApproachTypological Approach
Variation viewed as the imperfect reflection of the more real esVariation viewed as the imperfect reflection of the more real essence or sence or 
typetype

Average or typical individual reflected the real essence or typeAverage or typical individual reflected the real essence or type

13 Example of a Western Typological Approach to Human VariationExample of a Western Typological Approach to Human Variation
Leonardo Leonardo dada Vinci’s explanation of the variation of human skin color as a rVinci’s explanation of the variation of human skin color as a result of activity esult of activity 
times:times:

Dark skinned peoples lived in hot climates and could only be actDark skinned peoples lived in hot climates and could only be active during the night and therefore ive during the night and therefore 
had dark skinhad dark skin
Light skinned peoples lived in cooler climates and were active dLight skinned peoples lived in cooler climates and were active during the day and therefore had light uring the day and therefore had light 
skinskin

14 NonNon--Western Typological ExamplesWestern Typological Examples
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C hinese writers of the 3C hinese writers of the 3 rdrd century BC  explained the “disgusting” appearance of the yellowcentury BC  explained the “disgusting” appearance of the yellow--haired, greenhaired, green--
eyed barbarians from distant provinces as deriving from a differeyed barbarians from distant provinces as deriving from a different paternity, that is from the breeding of ent paternity, that is from the breeding of 
dogs and humansdogs and humans
C herokee Indians of North America explained the differences in sC herokee Indians of North America explained the differences in skin color as being the result of an kin color as being the result of an 
infallible creator infallible creator –– paleskinspaleskins were considered were considered underbakedunderbaked by the creator, dark skinned people were by the creator, dark skinned people were 
considered considered overbakedoverbaked, and the Indian was the result of the creator’s perfection of t, and the Indian was the result of the creator’s perfection of the techniquehe technique

15 Great Chain of Being (Great Chain of Being (scalascala naturaenaturae))
Developed by Aristotle in the 4Developed by Aristotle in the 4thth century BC but remained popular through the 19century BC but remained popular through the 19thth centurycentury
Linear arrangement of animal types into grades of development frLinear arrangement of animal types into grades of development from lower to higher om lower to higher 
categories (man near the top)categories (man near the top)
Human variation also included with Europeans placed at the top aHuman variation also included with Europeans placed at the top and newly discovered nd newly discovered 
peoples further belowpeoples further below

16 Aristotle’s Great Chain of BeingAristotle’s Great Chain of Being

17 Great Chain of BeingGreat Chain of Being

18 Great Chain of Being (St. Thomas Aquinas)Great Chain of Being (St. Thomas Aquinas)
1 GodGod

AngelsAngels
Kings/QueensKings/Queens
ArchbishopsArchbishops
Dukes/DuchessesDukes/Duchesses
BishopsBishops
Marquises/MarchionessesMarquises/Marchionesses
Earls/CountessesEarls/Countesses
Viscounts/Viscounts/ViscountessesViscountesses
Barons/BaronessesBarons/Baronesses
Abbots/DeaconsAbbots/Deacons
Knights/Local OfficialsKnights/Local Officials
LadiesLadies--inin--WaitingWaiting
Priests/MonksPriests/Monks
SquiresSquires
PagesPages
MessengersMessengers

2 Merchants/ShopkeepersMerchants/Shopkeepers
TradesmenTradesmen
Yeomen FarmersYeomen Farmers
Soldiers/Town WatchSoldiers/Town Watch
Household ServantsHousehold Servants
Tennant FarmersTennant Farmers
Shepherds/HerdersShepherds/Herders
BeggarsBeggars
ActorsActors
Thieves/PiratesThieves/Pirates
GypsiesGypsies
AnimalsAnimals
BirdsBirds
WormsWorms
PlantsPlants
Rocks Rocks 

19 1818thth Century ThinkersCentury Thinkers

CarolusCarolus Linnaeus (1707Linnaeus (1707--1778)1778)
Father of TaxonomyFather of Taxonomy
SystemaSystema NaturaeNaturae (system of classification based on a nested two(system of classification based on a nested two--dimensional hierarchy)dimensional hierarchy)
Species were unchanging and were typological in natureSpecies were unchanging and were typological in nature
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H uman diversity classified into subspecies categories he called H uman diversity classified into subspecies categories he called varietiesvarieties
Goal of classification was to reveal God’s planGoal of classification was to reveal God’s plan

20 Great Chain of Being and Linnaeus’ Taxonomic HierarchyGreat Chain of Being and Linnaeus’ Taxonomic Hierarchy

21 Taxonomy of Modern HumansTaxonomy of Modern Humans

22 Linnaeus’ View of Human VariationLinnaeus’ View of Human Variation
Homo sapiens Homo sapiens EoropeusEoropeus albescensalbescens

("white" people("white" people == Europeans)Europeans)
Homo sapiens Homo sapiens AfricanusAfricanus negreusnegreus

("black" people("black" people == Africans)Africans)
Homo sapiens Homo sapiens AsiaticusAsiaticus fucusfucus

("dark" people("dark" people == Asians)Asians)
Homo sapiens Homo sapiens AmericanusAmericanus rubescensrubescens

("red" people("red" people == Native Americans)Native Americans)

23 1818thth Century ThinkersCentury Thinkers

Count de Count de BuffonBuffon
Recognized that the external environment was an agent of change Recognized that the external environment was an agent of change in a speciesin a species
Rejected the idea that one species could change into anotherRejected the idea that one species could change into another
Focused on the population as a unit of assessing variability ratFocused on the population as a unit of assessing variability rather than on classification as a goalher than on classification as a goal

24 1818thth Century ThinkersCentury Thinkers

JeanJean--BaptisteBaptiste LamarckLamarck (1744(1744--1832)1832)

Major taxonomic groups were linked Major taxonomic groups were linked geneaologicallygeneaologically (through evolution)(through evolution)

Species adapted to their changing environments through acquired Species adapted to their changing environments through acquired characteristics characteristics 
(process)(process)

25 Giraffe ExampleGiraffe Example

26 Charles Darwin (1809Charles Darwin (1809--1882)1882)
First to correctly synthesize pattern and process correctlyFirst to correctly synthesize pattern and process correctly

Evolution by Natural Selection (Process)Evolution by Natural Selection (Process)

Nature selected those individuals that survived and reproduced bNature selected those individuals that survived and reproduced because of certain ecause of certain 
characteristicscharacteristics

27 Giraffe ExampleGiraffe Example

28 Race and Racial ClassificationRace and Racial Classification
Even after Darwin the study of human variation remained focused Even after Darwin the study of human variation remained focused on the on the patternpattern of of 
variation rather than on the variation rather than on the processprocess until the 1940suntil the 1940s
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Race (biological):Race (biological): a division of a species that differs from other divisions by tha division of a species that differs from other divisions by the frequency e frequency 
with which certain hereditary traits appear among its memberswith which certain hereditary traits appear among its members

29 Two Characteristics of RaceTwo Characteristics of Race
Group of populations that share some biological characteristicsGroup of populations that share some biological characteristics

These populations differ from other groups of populations accordThese populations differ from other groups of populations according to ing to 
these characteristicsthese characteristics

30 Early Racial ClassificationsEarly Racial Classifications

31 Early Racial ClassificationsEarly Racial Classifications
Early racial typologies were made on the basis of:Early racial typologies were made on the basis of:

visible traits such as skin and hair color, stature, face, nose,visible traits such as skin and hair color, stature, face, nose, and eye formand eye form
Geographic distributions of peopleGeographic distributions of people
Perceived behavioral attributes Perceived behavioral attributes -- biodeterminsimbiodeterminsim

32 Eugenics MovementEugenics Movement
BiodeterminismBiodeterminism reached its peak in the 19reached its peak in the 19thth century (century (BrocaBroca, , RetziusRetzius, Morton, , Morton, QueteletQuetelet, , LombrosoLombroso ––
criminal tendencies, and others)criminal tendencies, and others)
Out of this environment was born the Out of this environment was born the Eugenics MovementEugenics Movement –– the idea that physical and mental the idea that physical and mental 
characteristics (of real or assumed genetic basis) could be imprcharacteristics (of real or assumed genetic basis) could be improved in the human species through oved in the human species through 
selective breedingselective breeding
Eugenics Movement encouraged the mating of “talented” men and woEugenics Movement encouraged the mating of “talented” men and women but sanctioned (usually men but sanctioned (usually 
through sterilization) of “untalented” (usually criminals or peothrough sterilization) of “untalented” (usually criminals or people with mental disabilities or disorders).ple with mental disabilities or disorders).

33 Later Racial ClassificationsLater Racial Classifications

34 The Beginning of the End of the Racial Approach to Human The Beginning of the End of the Racial Approach to Human 

VariationVariation

Began in the 1940s when the futility of using the racial conceptBegan in the 1940s when the futility of using the racial concept finally was finally was 
recognizedrecognized

35 Problems of Racial ClassificationProblems of Racial Classification

No agreement on the number of racesNo agreement on the number of races

36 Racial Classifications and Numbers of RacesRacial Classifications and Numbers of Races

37 Problems of Racial ClassificationProblems of Racial Classification
Biological variation is real but the order we impose on the variBiological variation is real but the order we impose on the variation by ation by 
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using the race concept is not (races are discrete units but muchusing the race concept is not (races are discrete units but much of human of human 
variation is continuous)variation is continuous)

38 Example of the Continuous Nature of TraitsExample of the Continuous Nature of Traits

39 Example of the Continuous Nature of TraitsExample of the Continuous Nature of Traits

40 Problems of Racial ClassificationProblems of Racial Classification
The use of different traits in racial classifications result in The use of different traits in racial classifications result in different racial different racial 
classificationsclassifications

41 Trait Selection and Racial ClassificationsTrait Selection and Racial Classifications

42 Problems of Racial ClassificationProblems of Racial Classification
Racial classifications only provide information only about the “Racial classifications only provide information only about the “average” average” 
in a group but nothing about the variation within a groupin a group but nothing about the variation within a group

43 Within and Between Group VariationWithin and Between Group Variation

44 Evolutionary Approach to VariationEvolutionary Approach to Variation
The examination of variation in terms of evolutionary forces (muThe examination of variation in terms of evolutionary forces (mutation, tation, 
genetic drift, natural selection, gene flow)genetic drift, natural selection, gene flow)
Interprets the pattern of human variation in the context of evolInterprets the pattern of human variation in the context of evolutionary utionary 
forces that created the patternforces that created the pattern

45 Two “Methods” of the Evolutionary Approach to Human VariationTwo “Methods” of the Evolutionary Approach to Human Variation

PopulationalPopulational ApproachApproach

ClinalClinal ApproachApproach

46 PopulationalPopulational Approach to Human VariationApproach to Human Variation
Focuses on the unit “Focuses on the unit “breeding populationbreeding population” as the unit of comparison between humans” as the unit of comparison between humans
Looks at the differences between breeding populations on the basLooks at the differences between breeding populations on the basis of frequency is of frequency 
differences of various traitsdifferences of various traits
Problem: all groups are connected by interbreeding, the lines beProblem: all groups are connected by interbreeding, the lines between different breeding tween different breeding 
populations are arbitrarypopulations are arbitrary

47 Example of a Example of a PopulationalPopulational ApproachApproach

48 ClinalClinal Approach to Human VariationApproach to Human Variation
The The traittrait is the unit of studyis the unit of study
Focuses on the distribution of traits and an analysis of those dFocuses on the distribution of traits and an analysis of those distributions in light of istributions in light of 
environmental or ecological variables in order to develop hypothenvironmental or ecological variables in order to develop hypotheses of explanationeses of explanation
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ClineCline: the continuous gradation in the form or frequency of a trait o: the continuous gradation in the form or frequency of a trait or trail complex over r trail complex over 
geographical spacegeographical space

49 Distribution of Skin Color as an Example of the Distribution of Skin Color as an Example of the ClinalClinal Approach to Approach to 

Human VariationHuman Variation


