Study Guide for Exam 3. Dr. Sullivan.

Lecture 18. Paleoanthropology Methods and Contexts
Review the dating methods discussed in class:
	stratigraphy, fluorine analysis, carbon 14, potassium-argon, fission-track, paleomagnetism (The Geomagnetic Polarity Timescale), biostratigraphy (faunal succession)


Review absolute (chronometric) vs relative dating.
	absolute (chronometric) techniques are based on the principle that radioactive isotopes decay at a known rate e.g. carbon 14, potassium-argon, fission-track

relative techniques tell us only whether something is older, or more recent, than something else e.g. stratigraphy (law of superposition), lithostratigraphy, flourine analysis, biostratigraphy; the text calls paleomagnetism "a calibrated relative dating technique"

Review the sequence of stone tool cultural periods in hominid prehistory:
Paleo (old) lithic (stone) [stone age]
Lower Paleolithic (Early Stone Age)
2.5 - 1.5 million years ago: Oldowan tools (Australopithecus, H. habilis, H. erectus)
From ~1.5 million years ago: Acheulean tools (H. erectus and Archaic H. sapiens)
Middle Paleolithic (Middle Stone Age)
From ~200 thousand years ago: Mousterian tools (Archaic H. sapiens/Neandertal)
Upper Paleolithic (Later Stone Age)
40,000 - 10,000 years ago: Several upper-paleolithic tool industries e.g. Chatelperronian (Neandertal), Aurignacian, Solutrean, Magdalenian (Anatomically Modern H. sapiens)

Lecture 19. Mammalian and Primate Evolutionary origins
Review the Geologic Time Scale:
	Paleozoic Era: age of fish-amphibians-reptiles

Mesozoic Era: age of reptiles
Cenozoic Era: age of mammals

Two events may have precipitated an adaptive radiation of placental mammals in the Cenezoic Era:
	absence of competition from terrestrial reptiles (extinction of the dinosaurs)

emergence of flowering plants (angiosperms)

The Cenozoic climate was warm and wet
	much of the plant was covered with tropical forest

primates evolved to exploit the arboreal niche

Review Paleocene fossil primates (65-55 MYA):
Plesiadapiforms are a possible ancestor, or closely related to the ancestor, of all later primates.

Review Eocene fossil primates (55-34 MYA) 
	Adapoids are probable ancestors of Strepsirhines (living lemurs and lorieses)
	Omomyoids are probable ancestors of Haplorhines (living tarsiers, monkeys and apes)


Review Oligocene fossil primates (34-23 MYA).
	Apidium is a possible ancestor of living New World Monkeys
	Aegyptopithecus is the earliest primate in the Old World Monkey lineage


Miocene fossils (fossil hominoids 23-5 MYA)
	African: Proconsul

European: Dryopithecus
Asian: Sivapithecus

Lecture 19. Hominid Origins and the Bipedal Adaptation
Hominids are the only primates that are habitual bipeds.

Review the physiological changes associated with the transformation from quadrupedalism to bipedalism e.g.:
	changes in the pelvis (short/wide pelvis)
	changes in the knee to bring support under the center of the body (valgus angle)

foot changes from a grasping (prehensile) limb -> arched foot with in-line big toe
position of the foramen magnum (spinal cord hole)

Briefly review theories about bipedalism
Energetic efficiency:
	bipedal walking is more energy efficient than knuckle-walking quadrupedalism (apes)

greater ability to dissipate heat

Ecological influences:
	efficient for of locomotion over open areas caused by climate change (cooler and drier environment)

ability to see over tall grasses (predators)

Dietary scenarios:
	an adaptation for standing upright to harvest fruit from small trees and bushes


Provisioning and carrying hypotheses (sexual selection and mating strategies):
	males were able to provision females

facilitates impressive displays
Lectures 21 and 22 Australopithecus and Early Homo
	Review early hominid fossil characteristics and classification (genus and species).
	Defining features of the earliest hominids and Australopithecus: bipedal, relatively small brain (approximately 350 - 500 cubic centimeters), absence of a functional CP3 honing complex (sectorial premolars); later species have large cheek teeth and thick tooth enamel (robust species).
	Know the approximate ages of each fossil species and the sequence from oldest to most recent.
	Australopithecus species are mainly associated with either East or South Africa - know the difference for each species.


Sahelanthropus tchadensis			6 - 7 Million Years Ago, Central Africa
Ardipithecus ramidus				4.4. MYA, East Africa
Australopithecus afarensis			3.9 - 2.9 MYA, East Africa
Australopithecus aethiopicus			2.5 MYA, East Africa
Australopithecus africanus			~ 2.5 MYA, South Africa
Australopithecus robustus			~ 1.7 MYA, South Africa
Australopithecus boisei			2.3 - 1.2 MYA, East Africa
Homo habilis					2.4 - 1.8 MYA, East Africa

Know the difference between “primitive” (“ancestral”) and “derived”:
	“primitive” (“ancestral”) refers to features that are more similar to, or the least changed from, ancestral primate forms.

derived refers to features that are more different, or have changed the most, from ancestral primate forms.
As a species, afarensis is more primitive, or less derived, when compared to robust Australopithecines like boisei.

Examples of derived traits are:
	large cheek teeth (molars) and thick tooth enamel, large sagittal crests (e.g. robust Australopithecines)

large brains, very small face, chin (modern Homo)

Who was “Piltdown Man”?

Lecture 22. Homo erectus
H. erectus is the most successful of the genus Homo flourishing for more than one million years (from ~1.8 million to <100,000 years ago).

Review the geographic distribution of H. erectus.
	Africa, Europe and Asia.


H. erectus main sites:
	Dmanisi, Eastern Europe: occupied 1.7 million years ago

Java, Indonesia: occupied 1.8 million to <100,000 years ago
	Kenya, Tanzania and Ethiopia, East Africa: occupied 1.8 to 1 million years ago
	China: occupied 800,000 - 200,000 years ago

Review evidence of culture associated with erectus (e.g. stone tools).
	H. erectus was probably the first member of the genus Homo to use fire
	erectus probably ate meat, but is unclear whether the meat was hunted or scavenged


Review the physical characteristics of H. erectus e.g.:
	larger brain than earlier hominids (approximately 900 cubic centimeters)
	long and low brain case
	projecting occipital torus

skull is widest at the base
	erectus is taller and heavier than earlier hominids -> limb proportions are similar to modern people

Lecture 23. Archaic H. sapiens and Neandertals
	Archaic H. sapiens lived between 800,000 and 150,000 years ago (most archaic fossils are 400,000 years old or younger).

The fossil remains of early Archaic H. sapiens have been found in Africa, Europe and Asia.
Archaic physical characteristics are a mixture of erectus and modern features
	the principle characteristic differentiating Early Archaic H. sapiens from H. erectus is a larger brain (approximately 1,200 cubic centimeters)

Neandertals are considered to be a late subgroup of Archaic H. sapiens and are found only in Europe and West Asia (e.g. Israel, Iraq). Neandertals lived between 150,000 and 27,000 years ago.
	Neandertals have provided the first clear evidence of the control of fire, selective big game hunting, and intentional burial


Review the physical characteristics of Neandertals e.g.:
	projecting mid-face and very large nose

projecting rear of skull (occipital bun)
very large brain (approximately 1,600 cubic centimeters in males)
robust post-cranial skeleton

The large relative body mass of Neandertal is consistent with physiological adaptation to living in a cold environment.

Know the principal stone tool industry associated with each hominid species i.e.:
	Homo erectus, Homo habilis and Australopithecus: non-standardized Oldowan core (“choppers”) and irregular flake tools
	H. erectus and Archaic H. sapiens: Acheulean Tool Industry - standardized bi-face core tools (“hand axes”)

Archaic H. sapiens and Neandertals: Mousterian Tool Industry including the Levallois technique. Standardized flake tools; reduced use of core tools.
Anatomically Modern H. sapiens sapiens: Upper-paleolithic stone tool industries notable for many specialized tool forms and the mastery of blade and microlith production (e.g. Solutrean). The use of tool materials other than stone, such as bone, ivory and antler are also used regularly for the first time in the upper-paleolithic.
	see also Paleolithic periods in Lecture 18 notes above

Lectures 24 and 25. Anatomically Modern Homo sapiens sapiens
Review the physical characteristics of Anatomically Modern H. sapiens e.g.:
	high forehead and cranial vault

round brain case
projecting chin
small face
small teeth
less-robust post cranial skeleton

Review the fossil evidence for the earliest Anatomically Modern H. sapiens in:
	Africa, Asia, Europe, Australia.


Review the two models for modern human evolution and dispersal:
1. The Replacement Model (Out of Africa).
	Homo erectus left Africa and spread around the planet around 2 million years ago.
	Homo erectus evolved into Archaic Homo sapiens in Africa and elsewhere.
	An evolutionary transition from Archaic Homo sapiens to Anatomically Modern Homo sapiens occurred in Africa sometime after 200,000 years (and only in Africa).
	African Homo sapiens migrated out of Africa around 50,000 years ago and completely replaced all archaic populations in Europe and Asia.

Assumes therefore that there was no gene flow (interbreeding) with archaic populations.
i.e. anatomically modern humans are a biological speciation event

2. Multi-regional Evolution.
	Homo erectus left Africa and spread around the planet around 2 million years ago.
	Homo erectus evolved into Archaic Homo sapiens in Africa and elsewhere.
	Archaic populations in Europe, Asia and Africa continued their evolutionary development locally, evolving gradually into anatomically modern humans.

	Local populations did not evolve totally independently of each other, or evolve into different species, because of gene flow between populations.
	i.e. Homo sapiens were a single evolving species (no speciation events)


In addition to sophisticated blade and microlith stone tool technologies, upper-paleolithic culture is associated with the first unambiguous evidence of the use of symbols in the form of cave art (e.g. at Lascaux, France, 17,000 years ago) and symbolic figurines.

Later Stone Tool industries in Africa were similar to the upper-paleolithic industries in Europe, but the new technologies first appear much earlier in Africa: 
	blades appear as early as 280,000 years ago

microliths appear as early as 65,000 years ago

Review the genetic evidence related to the emergence of anatomically modern humans.
	does the mitochondrial DNA evidence tend to support the Replacement Model or the Multi-regional Model?

what about data from studies using nuclear DNA from the Y chromosome and beta globin?

