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e Primates
e Human evolution




Primate synapomorphies

* Free moving shoulder and elbow
joints

* Arboreal locomotion
Hindlimb-dominated locomotion

Five functional digits on hands/feet
e Opposable thumb and big toe

* Claws modified into nails

Reduced olfactory, increased V|5|on
* Smaller snout )
* Large orbits
e Binocular vision

e Large brain

Small litter, long gestation, long
period of parental care
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Lemurs, pottos, lorises: Strepsirrhini
Anthropoids, tarsiers: Haplorhini




Strepsirrhini

* Lemurs: Madagascar

 Lorises: SE Asia, India
* Potto, Galagos: Africa

* Small, arboreal, diurnal
(lemurs) or nocturnal (others)
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Tarsiiformes

Part of Haplorhini

Southeast Asia islands

Small, nocturnal, arboreal, carnivorous

Elongate fingers, hindlimbs (tarsus)

Large eyes




Simiiformes (Anthropoidea)

* Larger size
* Body size and brain size increased

* Change of diet
* Insectivorous to
frugivorous/folivorous

* Change in activity
* Nocturnal to diurnal

* Locomotion
* From leaping and clinging to running and brachiating

* Includes monkeys and Hominoids



* Platyrrhini * Cercopithecoidea (part

* New World monkeys of Catarrhini)
« flat face, lateral nostrils * Old World monkeys
* prehensile tail (some) * downward nose, nostrils
e frequent monogamy, e polygamous
male parental care « 2 premolars
* 3 premolars « structure of digits

structure of digits







INTEGR. Comp. BioL., 44:315-323 (2004)

Ethanol, Fruit Ripening, and the Historical Origins of Human Alcoholism in Primate Frugivory!

ROBERT DUDLEY?

Department of Integrative Biology, University of California, Berkeley, Berkeley, California 94720 and Smithsonian Tropical
Research Institute, P.O. Box 2072, Balboa, Republic of Panama
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Humans (Homo)

* Diverged from other great apes ~4- — Large brains

8 Mya * Linked to locomotion
and hand manipulation

* Three synapomorphies
— Speech and Language

* Bipedal stance

» S-shaped curvature of vertebrae * larynx shifted back, use
of tongue

* Pelvic modifications
e changes in leg bones
* Flattened feet,
unopposable big toe
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(Not exclusively) Human traits

* Language

* Tool use

* Handedness

* "Intelligence”

* Thanatopsis

* Cooking and fire use
* Dancing




(Not exclusively) Human traits

* Language




Current Biology 24, 1596-1600, July 21, 2014 ©2014 Elsevier Ltd All rights reserved http://dx.doi.org/10.1016/j.cub.2014.05.066

The Meanings of Chimpanzee Gestures

Catherine Hobaiter' and Richard W. Byrne'-*
1School of Psychology & Neuroscience, University of St
Andrews, St Andrews KY16 9JP, Scotland, UK

“Flirt with me...” “Budge up!” “Let’'s groom!”
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Tearing strips from leaves A light nudge with the back of the hand Exaggerated, long scratching
with the teeth movement on own body

Table 2. Primary or Secondary Gesture Meanings, Excluding Play

Apparently Ni,2.3 (Primary,
Satisfactory N;.2 (Primary Secondary,
Outcome N, (Primary)  or Secondary) or Tertiary)
“Stop that” 9 16 20

“Move away” 7 13 14
“Contact” 4 7 10
“Acquire object” 4 5 8

“Follow me” 3 6 10

“Move closer” 3 6 8

“Sexual attention” 3 5 7

(to male)

“Climb on me” 2 4 6

“Initiate grooming” 1 3 4

“Sexual attention” 1 2 2

(to female)

“Reposition body” 1 2 2

“Attend to specific 1 1 1
location”

“Travel with me” 0 2 2

(adult)

“Climb on you”# 0 0 1

“Travel with me” 0 0 0
(infant)®

The apparently satisfactory outcome (ASO, as defined in Table S1; see
Table S3 for data) listed in order of the number of gesture types (N) to which
they are associated as the primary, then secondary, or tertiary ASO for each
gesture type.

3These two ASOs were recorded only as the tertiary or even less frequent
outcome of a gesture type, as used by the community as a whole. However,
their use was necessarily limited to young infant signalers; evidently they
would be more prominently represented in a study of infant gesturing.




(Not exclusively) Human traits

* Tool use




PHILOSOPHICAL Is primate tool use special? Chimpanzee

TRANSACTIONS _
—— OF and New Caledonian crow compared
THE ROYAL

SOCIETY W. C. McGrew

Division of Biological Anthropology, Department of Archaeology and Anthropology, University of Cambridge,
Fitzwilliam Street, Cambridge (B21QH, UK

rsth.royalsocietypublishing.org

Table 1. Summary of chimpanzee (Pan troglodytes) and new Caledonian crow (Corvus moneduloides) compared on five aspects of tool-use (from [25]). (First
number before comma is types seen in nature, second is for captivity.)

components of modes of tool functions of modes of

elementary modes of tool making tool use associative
species technology (n = 5) use (n = 22) (n = 4) (n=17)7 technology (n = 5)
dimpanzee B 02 oo 66 B
New Caledonian crow 54 4.4 33 2,2 0,2

Shumaker et al.'s criteria for ‘symbolize’ are operationally problematic, but chimpanzee fantasy play seems to meet them.



(Not exclusively) Human traits

e Handedness




Journal of Human Evolution 60 (2011) 605—611

Contents lists available at ScienceDirect

Journal of Human Evolution

journal homepage: www.elsevier.com/locate/jhevol

Hand preferences for coordinated bimanual actions in 777 great apes:
Implications for the evolution of handedness in Hominins

William D. Hopkins *P-*, Kimberley A. Phillips ¢, Amanda Bania®, Sarah E. Calcuttf, Molly Gardner?&,
Jamie Russell , Jennifer Schaeffer €, Elizabeth V. Lonsdorf . Stephen R. Ross f Steven J. Schapiro®
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(Not exclusively) Human traits

* "Intelligence”




PHILOSOPHICAL Why are there so many explanations for
TRANSACTIONS B . . .
primate brain evolution?

rsth.royalsocietypublishing.org
R. I. M. Dunbar'? and Susanne Shultz3

Table 1. Comparison of the main hypotheses for brain evolution against the five key explanatory criteria.

hypothesis can explain®

criteria instrumental MIH

(i) primates have larger brains that other animals X Vv X (/) (/) N
i quan R mpnmateb o \/ .................................... (\/) ................... . M S \/ .......
i) bain sz comehes with group5|ze|npr|mates .................. S M . . A \/ .......
(|v)p . soclallty|scom pI ook P L . . (\/) .................. \/ ,,,,,,,
W pa| o oo RS rg o L L . . \/ ____________________ \/ _______
(w)somepnmatesare N Iy ,,,,,,,,,,,,,,,,,,,,, \/ ____________________________________ L \/ ____________________ . S \/ _______

2./, the hypothesis provides an explanation for the phenomenon indicated; X, hypothesis is unable to account for the phenomenon. Parentheses indicate cases
where the evidence is arguable.



(Not exclusively) Human traits

* Thanatopsis




BIOLOGICAL Cambridge
RE V I E WS Philosophical Society

Biol. Rev. (2019), 94, pp. 1502—1529. 1502
doi: 10.1111/brv.12512

Death among primates: a critical review
of non-human primate interactions towards
their dead and dying

André Gongalves'*© and Susana Carvalho>* Table 1. Dead-infant carrying hypotheses

Unawareness hypothesis

Climate hypothesis

Hormonal hypothesis

Grief-management hypothesis

Infantile cues hypothesis
Learning-to-mother hypothesis
Parity hypothesis

Male-threat hypothesis

The mother may be unaware or unsure that death has occurred, acting on error-management
mode, suggesting it would be costlier, and ultimately non-adaptive, for her to abandon a
temporarily unresponsive live infant, thus persisting on occasion in retaining a dead one (Alley,
1980; Nicolson, 1991; Hrdy, 2000).

Climate may affect the duration of infant carrying since it impacts the preservation of the corpse
(Matsuzawa, 1997; Fashing ef al., 2011). This is strengthened by the argument that most
prolonged carrying behaviours have been observed at high altitudes (Warren & Williamson,
2004; Lu et al., 2007; Fashing et al., 2011; Chai et al., 2013) or during dry conditions
(Matsuzawa, 1997; Nakagawa, 2007; Biro e al, 2010).

Following parturition, there is an activation of neuroendocrine systems: an interaction of the
oxytocinergic, f-endorphin peptidergic and noradrenergic systems that promote and reinforce
maternal behaviour, expressed in higher sensitivity to sensory signals from the newborn
(Keverne, 1988). These hormones, which are crucial to mother—infant bonding, could also
influence persistent post-mortem carrying by the mother (Kaplan, 1973; Biro et al., 2010).

Carrying a dead infant may be a form of active grief-coping behaviour. The continued physical
contact with the dead infant acts as an ‘emotional buffer’, relieving maternal distress and
helping the mother adjust to the loss (Nicolson, 1991; for humans see also Cacciatore,
Radestad & Frederik Freen, 2008).

Dead infants retain infantile features (size/proportion, colouration, facial features) that make
them attractive for females to carry them (Jay, 1962; Alley, 1980).

Nulliparous females’s interest and willingness to carry dead infants positively impacts their
maternal skills (Warren & Williamson, 2004).

More experienced mothers (1.e. multiparous females) tend to carry dead infants for longer
periods (Nishida, 2012; Sharma ef al., 2011, but see Sugiyama ef al., 2009).

In baboons, although it is difficult to ascertain causal relationships, authors have made claims
suggesting that males have threatened females who abandoned their dead infants, resulting in
them carrying the infants again (Pollock, 1961; Hamburg, 1972).




(Not exclusively) Human traits

* Cooking and fire use
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Cognitive capacities for cooking
in chimpanzees

(1) preference for cooked food

(2) patience for cooked food

raw potato cooked potato

now later

raw delay condition Q or QOQ
cooked delay condition Q o QOQ

Felix Warneken™" and Alexandra G. Rosati2>*

1Department of Psychology, Harvard University, Cambridge, MA, USA
2Department of Human Evolutionary Biology, Harvard University, Cambridge, MA, USA
3Department of Psychology, Yale University, New Haven, CT, USA
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Figure 3. Comprehension of cooking transformation. (a) Percentage of trials
where chimpanzees chose to eat versus cook raw potato, pre-cooked potato
and novel raw carrot (experiment 6). (b) Percentage of trials where chimpan-
zees chose to place raw potato in the cooking device compared with
an inedible item (experiment 7). Error bars indicate s.e; *p < 0.05;
**p < 0,01; **p < 0.001.
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(Not exclusively) Human traits
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* Dancing



Rhythmic swaying induced by sound in chimpanzees
(Pan troglodytes)

Yuko Hattori*'® and Masaki Tomonaga®

*Center for International Collaboration and Advanced Studies in Primatology, Primate Research Institute, Kyoto University, Inuyama, 484-8506 Aichi, Japan;
and PLanguage and Intelligence Section, Primate Research Institute, Kyoto University, Inuyama, 484-8506 Aichi, Japan

Edited by Dale Purves, Duke University, Durham, NC, and approved November 11, 2019 (received for review June 17, 2019)
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g -g Whole body movement Partial body movement
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s 201 Combination of whole body
et 0 Bipedal sway Quadrupedal sway Hanging sway Hand clapping Knocking/banging Foot tapping and partial body
Slow Middle Fast Akir.
a (M) 75.28 22.08 031 0 1.07 0 0.81
83 bpm 107 bpm 150 bpm Ayumu (M)  62.99 9.7 2537 0 0.62 0 1.32
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Ai (F) 46.89 0 35 0 0 49.62 0
2 Pal (F) 1.6 8.13 11.23 55.83 12.15 0 0
]
3 - 100 Chloe (F) 0 0 100 0 0 0 0
3 _g- Bipedal sway, swaying in an upright, 2-legged stance; Quadrupedal sway, swaying while standing on all fours; Hanging sway, swaying when hanging from
_3‘; 80 ° . ceiling bars; Hand clapping, clapping the hands; Knocking/banging, knocking or banging a panel with the hands; Foot tapping, tapping the foot. F, female;
3= 3 M, male.
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Evolution of humans




Great moments in the study of human
evolution: Texts

* GL LeClerq 1749 Histoire Naturelle

* discusses (but rejects) human-ape link

* Others suggested relationship (Chambers, Lamarck) or
classified humans as primates (Linnaeus)

 TH Huxley 1863 Evidence as to Man's Place in Nature
* Compelling anatomical arguments

e CDarwin 1871

* The Descent of Man S~
* Focus on sexual selection U




Huxley 1863

"Without question... [man's] early stages of development... far nearer the apes,
than apes are to the dog"

"Is man so different from any of these apes that he must form an order by himself?"

"It is quite certain that the ape which most nearly approaches man is either the
Chimpanzee, or the Gorilla..."

"Thus, whatever system of organs be studied, the comparison of their modifications
in the ape series leads to one and the same result—that the structural differences
which separate Man from the Gorilla and the Chimpanzee are not so great as those
which separate the Gorilla from the lower apes...But if man be separated by no
greater structural barrier from the brutes than they are from each other—then it
seems to follow that... there would be no rational ground for doubting that man
might have originated... by the gradual modification of a man-like ape"

"At the present moment there is but one hypothesis which has any scientific
existence—that propounded by Mr. Darwin"



Great moments in the study of human
evolution: Discoveries

* 1856 Homo neanderthalensis

* 1891 Homo erectus

» 1924 Australopithecus africanus

* 1938 Paranthropus robustus

» 1974 Australopithecus afarensis

» 1992/2009 Ardipithecus ramidus



Great moments in the study of human
evolution: Discoveries

https://www.youtube.com/watch?v=yD3AZ8t8zK0



1 Millions of years ago
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Adaptations ‘ 1 —am—-— Australopithecus afarensls /"9) Comparison of Chimp (left), A. afarensis (middle), and human (right)
for walking s
bipedally,
smaller canine
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teeth i o

Enlarged cheek
Aust il
teeth and Jaws . | e Australopithacus africanus ” {?)
| oo Faranthropus ” kD)
Massive cheek teeth and Jaws, |-

enlarged chewing muscles

— o Homo hablils /;:6)
Slightly larger brain (600 cc), more vertical face

without a snout, fingers capable of precision arip, | H
ability to make simple stone took for processing
food Including meat
A | c— Homo eractus

Smaller Jaws and cheek teeth, long legs and arched fee
well-sulted for bong-distance walking and running, larger "‘-{
brain (Homo erectus brains range from 650 cc to 1200 cd) \ [Womo neanderthalensis

sophisticated stone flakes, took for hunting, -Homo heideaibargensis

brain size Increases to 1200 cc

Large brain (1400 cc), small face tucked below brain case, *Homo sapiens
rounded cranial vault, small brow-ridges, capadty for art,

symbalic thouaght, full-blown language



Hypotheses of Human Evolution

 Multiregional (Milford Wolpoff 1988)

1. Origin in Africa
2. Homo dispersal to other continents 2 mya

3. Worldwide species evolves to modern Homo sapiens
H. erectus = H. sapiens = H. neanderthalensis



Hypotheses of human evolution

"Out of Africa"/Recent African Origin

1. Origin in Africa
2. H.erectus (1.9 mya) and H. neanderthalensis (400K ya)
migrate to Europe, Asia

3. H. sapiens leaves Africa 60K ya, colonizes world,
outcompetes other forms



Multiregional Out of Africa

Africans Europoans Asians Australians hurfians Africans Europeans Asians Australians

Spread of Homo erectus Spread of Homo erectus
throughout the World throughout the World

Alrican origin for Homo evectus ' Alrican origin for Homo evectus




NEW MEMBER OF
THE HUMAN FAMILY
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Mammals Reading

* Berkeley, Edinburgh museums; Pough et al.
* Rowe [definition, diagnosis]

 Rowe and Gauthier [mammal names]
 Tattersal [human origins]

 Danneman and Racimo [introgression]

* Hobaiter and Byrne [communication], McGrew [tool use], Hopkins
[handedness], Goncalves [thanatopsis], Warnekin [cooking], Hattori
[music]



