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Man's Place in Nature



In lecture 1 we discussed “The Big 
Questions”

What’s the relationship 
between humans and 
other apes?

What does it mean to be 
human?

How ‘human’ were the 
hominines?



What’s the relationship between 
humans and other apes?



Systematics, Morphology, and Molecules

• Systematics: placing life’s diversity in a 
hierarchical order (using Linnaean system)

• Taxon- a category of organisms• Taxon- a category of organisms
• Linnaean system related to evolutionary 

theory through idea that species are related 
by common descent



Systematics

• Phenetics- numerical taxonomy 
• Based on “overall similarity” and adaptation

• Cladistics- phylogenetic systematics• Cladistics- phylogenetic systematics
• ‘emphasizes phylogeny’

• Evolutionary systematics



Evolutionary models relied on fossil and morphological evidence until the 1960’s



Humans as Apes: DNA evidence

Questions:
• How similar are we to other apes?
• Which living apes are our closest relatives?
• What genetic changes have occurred to make us • What genetic changes have occurred to make us 

human?

Evidence:
• Morphology 
• Chromosomes
• Molecules



Evidence from Morphology

Cladistic analysis- looking for 
characters that are 
phylogenetically 
informative (avoiding 

A B C

Closer 
relationship

Closer 
relationshipinformative (avoiding 

convergent evolution). 
• Homologous Traits (rather 

than analogous)
• Apomorphies and 

synaphomorphies (not 
pleiomorphies) Molecular 

divergence

Species 
divergence

relationship



Primates as 
Mammals

20 living orders of mammals
3 groupings based on reproduction
• Prototheria (monotremes): 1
• Metatheria (marsupials): 1
• Eutheria (placental mammals): 18

• 4 major clades based on 

Tubulidentata aardvarks

Macroscelidea elephant shrews

Hyracoidea hyraxes

Sirenia manatee, dugong

Proboscidea elephants

Cingulata armadillos

Pilosa anteaters, sloths

Dermoptera flying lemurs

Primates
lemurs, New World monkeys, 

Old World monkeys, 
great apes, humans• 4 major clades based on 

biogeography
Afrotheria (Africa)
Xenarthra (Gondwana, S. America)
Euarchontoglires (or Supraprimates) 
Laurasiatheria (Laurasia)

great apes, humans

Scandentia tree shrews

Rodentia rats, mice, squirrels, beaver

Lagomorpha rabbits, hares

Insectivora shrews, moles

Chiroptera bats

Pholidota scaly anteaters

Carnivora
dogs, cats, lion, skunk, walrus, 

sea lion

Perissodactyla horse, zebra, rhinoceros

Artiodactyla
cow, sheep, pig, giraffe, 

hippopotamus

Cetacea whales, dolphins, porpoises



Primates as Mammals

Euarchontoglires are grouped together as they all 
have ancestral duplicate sequences
• 98.% of your DNA is in a non-coding region
• Many genes have more than one copy• Many genes have more than one copy
• gene duplication occurs      creates a second copy where 

mutation can occur      specialized functions can arise 
under relaxed selection pressure



Primate Characteristics

• Primates not deeply defined in morphology
• Anthropologists traditionally used “trends” 

• Retention of primitive, generalized skeleton• Retention of primitive, generalized skeleton
• Reduction in number of teeth
• Grasping hands, opposable thumbs
• Binocular, stereoscopic, color vision
• Bony protection for eyes and ears, reduction of 

reliance on smell
• Encephalization, lateralization, regionalization



Strepsirhines and Haplorhines

• Infraorders that divide ‘primitive’ lemurs and 
lorises from ‘higher primates’, or anthropoids 
(tarsiers, monkeys, and apes)(tarsiers, monkeys, and apes)

• Anthropoids divided by geography-
Platarrhines (NWM) and Catarrhines (OWM)

• Catarrhines divided into Cercopithecoids 
(monkeys) and Apes (Hominoids)



Superfamily Hominoidea

• 3 families
• Hylobatidae
• Pongidae• Pongidae
• Hominidae



Ramapithecus 

Put in the lineage leading to humans, Ramapithecus was considered support for an early 
divergence of the hominin lineage (~12 million years ago)

When fossil was moved to Orang lineage, humans had to have had a later divergence

Many traits we share with Pongidae, are also shared with Hylobatidae (primitive)

Scarce fossil record 5-10 mya



Humans and Apes: 
Evidence from Chromosomes

“Morphologies of Chromosomes”
• Study of the number and appearance of the 

chromosomes under a microscope (karyotyping)
• Change relatively slowly (chromosomes must pair with • Change relatively slowly (chromosomes must pair with 

homologues)
• ‘Global’ comparison of genomes
• Technically straightforward and thus there are lots of 

species karyotyped
• Provides accurate information on branching order, not 

dates within the phylogeny



Karyotypes

• Great Apes have 48 chromosomes
• Humans have 46 chromosomes

• Simple end to end fusion of two small • Simple end to end fusion of two small 
chromosomes (12 and 13) in an ape ancestor 

• Formed large metacentric chromosome 2 in 
humans



Karyotypes

• 6 longest chromosomes of humans(Hu) are 
matched with 7 chromosomes from apes

• Chromosomal banding patterns among Great Apes 
demonstrate conserved synteny(the location of a 
set of genes on the chromosome)



Molecular Cytogenetic Analysis

Can look at individual synapomorphies:
FISH- a 100 kb segment of chromosome 1 inserted 

into Y chromosome in humans, chimps and bonobos 
is absent in gorillas and orangs.is absent in gorillas and orangs.

Or Apomorphies:
Transposition of region from X chromosome occurred 

after split from LCA

Constitutively haploid means more dynamic



Conclusions from Chromosome Studies

Differences in number of chromosomes could 
represent a prezygotic reproductive barrier
• Reduced Viability or Hybrid Sterility (mules)• Reduced Viability or Hybrid Sterility (mules)

• Failure of chromosome pairing in meiosis
• Gamete imbalance of functionally significant genes 

(due to inversions or rearrangements)
• Dosage problems



4 subspecies of Chimps (Hybrids?)

• Bonobos and Chimps 
split 800k years ago

• Western chimps split 
500 kya 

• Central chimps split 
250 kya 



Chimp Human Hybrids?
• The genetic structure of apes shows 

similarities
• Chromosomes 6, 13, 19, 21, 22, and X 

match in apes
• Chromosomes 3, 11, 14, 15, 18, and 

20 match in gorillas, chimpanzees, and 
humans. humans. 

• Chromosomes 1, 2p, 2q, 5, 7 - 10, 12, 
16, and Y match in chimps and 
humans 

• Human Genome Initiative- 5.4-6 mya 
a period of hybridization? X 
chromosome in humans appears 1.2 
million years younger than others in 
chimps and humans (male offspring 
infertile)

• Ilya Ivanovich Ivanov (1927)


