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Lecture 8: Hunting/Scavenging

Chimpanzees capturing an olive colobus in Taï National Park, Côte d’Ivoire, West Africa in 1991. 
Most of the meat is consumed by males, but some high ranking females with special relationship 
to the dominant males also get some meat.  
It appears that meat is a “political currency for chimpanzees” rather than a staple part of their diet. 
Practice question: What is the evidence that meat consumption by chimpanzees is likely a form of 
political currency? 
Answer: most members of the chimpanzee community do not get to eat it, males strategically let 
allies eat.

Apes eating monkeys Chimpanzees are omnivores like humans. They regularly hunt other mammals for meat, especially 
monkeys like this red colobus monkey. 
They do not hunt prey animals larger than them selves. 
Practice question: What is the biggest difference between chimpanzee prey and human prey 
animals? 
Answer: Human prey animals include many species much larger than ourselves.



Photo: D. Jenny

Fellow predator
Main predator of chimpanzees in the forest: leopards. They will attack an adult chimpanzee if they 
have the element of surprise. Chimpanzees cooperate in anti-predator defense and will take large 
risks when trying to injure a leopard.  
Practice question: What is the main predator of chimpanzees? 
Answer: humans who hunt them for bush meat.

Photo: C. Boesch

From predator to prey Adult female chimpanzee killed by leopard is mourned by two adult males who arrived too late to 
protect her, but they did chase the leopard away.. 

Fighting back and stealing prey Chimpanzees can steal a kill from a leopard, they can also kill leopard cubs, and of course they 
also eat leopard tortoises. Very little scavenging has been reported for wild chimpanzees. 
Practice question: How can chimpanzees reduce the threat of leopard predation? 
Answer: By killing cubs of leopards if they find them.



Fellow predator

https://docs.google.com/file/d/0B7L9UhlrvnlQaEw1QzRGTlhoVEE/edit

Old footage by the late Dutch anthropologist Adrian Kortlandt of a fake leopard suddenly revealed 
to a group of chimpanzees. The chimp attack the fake leopard with sticks.

Origins of Symbolic Capacity? Reading animal tracks became crucially important for our species, especially after the invention of 
poison arrows. Poison arrows are used in Africa, South America and Asia. No one knows how old 
their invention(s) is. 
Practice question: How is reading animal tracks not the same as a dog following the scent of a 
prey animal? 
The dog’s nose perceives the scent molecules of the animal whereas the human mind infers 
meaning to the track (interprets past action by the animal or human who made the track in 
absence of any perceivable molecules from that agent).



Tracking prey Hadza tribes people tracking an impala shot with a poison arrow. Much 
discussion about which set of tracks to follow, small droplets of blood verify the 
assumption. 
Practice question: What could inform a hunter about which of a number of different track belong 
to the animal that was hit by his arrow? 
Answer: An injured animal moves differently, and this can be reflected in the tracks it leaves.

Why and why not?

Europe: Chauvet Cave

Asia: Lubang Jeriji Saleh, Borneo

There are examples of representative art in South Africa at around 30,000 years and in Indonesia 
40 - 50 ,000 years ago, Lubang Jeriji Saleh, Borneo. Many of the earliest cave paintings have 
animals themes, including hunting, but often depict animals that were rarely hunted.  
Practice question: Did he earliest known cave painting depict mostly prey animals? 
Answer: No, many animals that were rarely or not hunted are also depicted.

Butchering for Meat, Marrow and Brains?
Olorgesailie, Kenya,  1  million years ago

Karen Carr

Kenyan National Museum

Models of Homo erectus and kill

cut marks on this fossil antelope leg bone from Koobi Fora in 
Kenya,1.5 million years ago.

Hunting including hunting of large prey requiring intense butchery creates high risks of in fiction. A 
large number of prey animals each with its own pathogens also contribute to increased pathogen 
load. Meat transport and even brief storage create high risks of bacterial infection. 
Practice question: 
What would a larger number of prey animals contribute to changed pathogen load? 
Each species carries its own collection of microbes, by handling the carcasses of more different 
species, human ancestors would have samples larger number of pathogens.



Lithics: Oldowan Tools

Oldowan, named after Oldupai Gorge

Named after Olduvai Gorge, which really should be called Oldupai Gorge, after the Maasai word 
for a local plant species: Sansevieria ehrenbergii, or Maasai Sisal. 
Looking at a 2 million year old hippopotamus jaw with archeologist Dr. Berhane Asfaw in Addis 
Ababa, Ethiopia. The jaw has a clear cut mark on it from an early Homo erects deflating the hippo 
head! 
Practice question: What reliable information indicates the maximum age for fossils and tools found 
at Olduvai gorge? 
Answer: A thick layer of (volcanic) basalt that is 2 million years old, anything above it MUST be 
younger, unless transported there.

Scavenging defleshed carcasses

Blumenshine and Cavallo, 1992, Scientific American 

VANISHING WILDEBEEST illustrates the seven stages of scavenging. Only hyenas and tool-using 
hominids can exploit carcasses of this size beyond stage four by breaking limb bones for the 
marrow and opening skulls for the brains. In his study of FLK Zinjanthropus, an east African 
archaeological site dated to about two million years ago, Henry T. Bunn of the University of 
Wisconsin at Madison found a preponderance of head and limb bones. The finding matches stage 
4, suggesting that the hominids scavenged defleshed carcasses. 

Primeval cutlery

Blumenshine and Cavallo, 1992, Scientific American 

Butchering implements included flakes to strip tissues (top) and hammerstones to break bones. 
Such tools are classed as Oldowan because they appear in the early levels at Olduvai Gorge. The 
succeeding Acheulean technology is exemplified by a very refined hand ax 



Precision Grip Tool use and the human hand: our much larger thumbs allow us to hold stone blades and slice 
things in a way that is almost impossible to do for an ape. Apes can do very precise tasks though, 
such as setting a watch. 
Practice question: what part of butchery would be especially difficult to perform by an ape? 
The cutting of the hide to skin the animal and the cutting of flesh using sharp edged stone flakes 
require strong thumbs.

Australopithecus afarensis (Lucy) 3.5 My old Hadar, Ethiopia

New findings of 3 my old stone tools would indicate that Australopithecus might have been using 
stone tools already. 
Practice question: What was the first hominid genus that made stone tools? 
Answer: Australopithecus (because the older stone tools are older than the origin of the genus 
Homo.

Australopithecus afarensis child 3.5 my old
This fossil nicknamed Selam (peace in Amharic) also known as Dikika after the site in Ethiopia 
where it was found, might already have benefited from scavenged bone marrow.



Meeting Dikika and her discoverer
Zerai Alemseged at National Museum in Addis Ababa, 2016 explaining a 3-D printed Dikika fossil 
to UC San Diego graduate students. 
Practice question: How can modern paleontologist share information about their fossils remotely? 
They can send each other Scans of their fossils that can be viewed on computers and used to 
generate 3-D print models.

Ain boucherit- 2 my old butchery?

Sahnouni et al.  2018, Science

Oldowan artifacts. (A and B) Oldowan artifacts from AB-Lw [(A), images 1 to 8] and AB-Up [(B), images 9 to 17], 
including unifacial cores on limestone (1 and 9); bifacial core made of limestone (10) and on flint (2); polyhedral cores 
on limestone (11 and 12); subspherical core on limestone (3); whole flakes on flint (7, 16, and 17) and on limestone (4, 
5, 6, 13, and 14); and retouched pieces on flint (8 and 15). 
 Evidence of hominin activity from Ain Boucherit faunal assemblages. (A and B) Slicing mark on a medium-sized bovid 
humerus shaft from AB-Lw (A), with scanning electron microscopy (SEM) micrograph detail (B). (C and D) Cutmarked 
equid calcaneum from AB-Lw (C), with SEM micrograph detail (D). (E) Hammerstone-percussed medium-sized long 
bone from AB-Lw. (F) Bon flake from AB-Up. (G) Equid tibia from AB-Up, showing cortical percussion notch. 
Practice question: Which three different areas in Africa have evidence for early butchery? 
Answer: 1. East Africa (Olduvai Tanzania, Olrogesailie, Kenya, Afar, Ethiopia),  
2. North Africa (Algeria) and  
3. South Africa,.

Storing large bones with marrow (like “canned soup”)

Blasco et al.  2019, Science Advances

Qesem Cave in Israel was occupied by archaic hominids from 420 keys on. 
These were not H. erectus but possibly a “dead end” population of archaic Homo. 
Practice question: What seems to have been done with bones at Qesem Cave as long as 400,000 
years ago? 
Answer: Storage of bone marrow for later use.



Storing large bones with marrow (like “canned soup”)

Blasco et al.  2019, Science Advances

Archaeological (QesemCave) and experimental damage on red deer metapodial bones. Chop 
marks, cortical scars, and chipped marks on the posterior (A, B, D, E, and F) surface of 
metapodial shafts, temporal evolution of marrow content. 
Up to 9 weeks persistence of edible marrow!!! Experimental work proving how long marrow can 
be stored.

2 million yer old hippo jaw with cut mark. 
Practice question? what would be the advantages of accessing marrow in large bones and brain 
in skulls? 
Both tissues inside bone are very nutritious and rich in fats, and relatively safe with regards to 
bacterial contamination.

National Geographic, courtesy: L. Aiello

Inter-generational phase transition: larger female 
with better energy balance: changes in gestation?

Meat: Opportunity and Liability

Homo erectus meat-eating more reliable protein & fat

Many new pathogens and parasites

Singh AK, Verma AK, Jaiswal AK, Sudan V, Dhama K (2014). Emerging 
food-borne parasitic zoonoses: a bird’s eye view. Adv. Anim. Vet. Sci.

Transport of meat and provisioning: 
new opportunities for food poisoning

The regular consumption of rich animal food sources such as marrow, easy to eat (minimal 
chewing required) but super rich in fat and protein may ahem altered the energy balance of both 
mothers and their young. 
Practice question: 
What made hominins good at obtaining bone marrow form the long bones of large animals? 
Their cooperation in chasing away other predators or scavengers (hyenas and lions) and their use 
of stone tools to get access to fresh marrow after breaking the bones, and possibly throwing 
these stone at the other scavengers/predators.



Parasites and carnivory

Parasite host species transfers inform hominin evolutionary history - 
Figure 1 from Perry 2014 Evol Anth 23:218-28.

The “trophic levels within” 

Parasite host species transfers inform hominin evolutionary history. The timing of selected parasite 
host species transfers and their potential proxy significance (in parentheses), superimposed on an 
approximate hominin phylogeny. Original hosts are shown at right. The original host for human 
Plasmodium vivax may have been either gorilla or chimpanzee; for simplicity, only gorilla is shown. 
Practice question: 
What can be said about the ancestry of human tape worms? 
They come from spotted hyena and lion tape worms.

Khoisan Toolkit

Minimal technology, cumulative culture and  maximal impact!

Stick, bow and arrows in quivers, spear, animal skins, leather sandals, antelope horn dagger bottle 
gourd yours and musical instruments. 
Practice question: What crucial tool could early humans have made from animal hides? 
Answer: slings to carry their infants.

Trophic levels and megafauna biomass

African Forests     <<<<<<<       African Savannah

1000 kg/km2 20,000 kg/km2 

Landscapes with different plants carry very different densities of animals: tropical forests have 
much lower animal densities than savannahs. 
the density of top predators is never very high, as each large predator requires hundreds of prey 
animal per year.



Competition Other carnivores and scavengers such as sported hyenas are very quick to rush to any kill site. 
these strong and dangerous animals will steal kills from lions if they are in a big enough group.

Competition from other carnivores Imagine having to walk past such a lion on the way to the wildebeest in the back! 
The spotted hyenas came up to about 15 feet from our camp fire….. 
There are many reports of human being attacked by spotted hyenas.

Competition from land and air Two cheetah brother eating a grant’s gazelle. They take turns eating as they need to keep an eye 
out for incoming thieves….. hyenas and vultures, lions will also steal their kill.



Confrontational scavenging? Homo erectus/ergaster scavenging and chasing a vulture and a jackal, diorama at the American 
Museum of Natural History, New York

Confrontational scavenging

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

Three Dorobo tribes people stealing meat from a lion kill in Kenya.

Confrontational scavenging Three Dorobo tribes people stealing meat from a lion kill in Kenya



Competition: stealing cashed prey Leopards stash their prey in trees, a perfect opportunity for it to be stolen by hominids. 
Practice question: Which aspect of leopard predation makes their prey much easier to be stolen 
by hominids?? 
Answer: Leopard cache their kills in trees, away from all the other large predators.

Competition: stealing cashed prey a, The former meat-eating scenario, in which hominins create accumulations of flaked stone tools 
at focal points on the landscape, in association with the partially fleshed animal carcasses they are 
consuming. This places emphasis on consumption of outside-bone nutrients, production of cut 
marks, and the formation of “sites” containing flaked stone.  
b, The percussion scavenging scenario, in which hominins focus on percussion-based extraction 
of inside-bone nutrients from carcass portions that persist on the landscape. This does not result 
in large accumulations of flaked stone and bone, and most damage signatures are percussion 
marks and bone fragmentation.

Cutting meat, hides, scraping hides



Cutting meat, hides, scraping hides Animal hides neat to have the fat layer removed in order to be used (otherwise they turn rancid 
and nasty). This can be achieved by smearing bile on the inside of the fresh skin and by later 
scraping the fat layer away. 
Practice question: Why are animal hides usually scraped by humans who harvest them from prey 
animals? 
Answer: to remove the connective tissue and fat, which would make the skins stiff and stinky.

Taste for meat
Massive appetite for meat in the US and in Europe. 
This level of meat consumption is not sustainable and comes at a huge ecological and health cost.

Rapidly developing economies are also increasing their meat consumption. 
Practice question: 
Which two countries have rapidly growing meat consumption? 
China and Brazil.



How to make coconut milk.

Trophy hunting Many well-fed and affluent modern humans seem to have a need for trophy hunting.Why?

Trophy hunting Many well-fed and affluent modern humans seem to have a need for trophy hunting.Why? They 
take pictures of themselves with the dead animal, often import the animal’s head and display it 
back home.



Photo: M. Nichols

Bushmeat Hunting The most formidable predator that non-human animals face today: Home sapiens.

Photos: K. Amman

Bushmeat Hunting: traditional vs modern From the traditional hunting with cross bows by Congolese pygmies to use of automatic rifles… 
the latter obviously highly unsustainable.

The Bushmeat Crisis

Traditional food 
or recent cash crop?

Butchered, smoked and packaged chimpanzee meat awaiting transport to the market. Much 
needed cash can be earned by rural people who engage in bush meat hunting. 
Spill-over of non-human pathogens are a major concern. 
Practice question: Which is the major concern about bushmeat hunting apart from its devastating 
effect on biodiversity? 
Answer: introduction of novel pathogens , emerging infections (HIV/AIDS, Ebola, monkey pox, 
Lassa, SARS, MERS etc).



Ape Spears? Very little evidence that apes hunt with weapons. Fongoli in Senegal has chimpanzee that use 
spear-like sticks to hunt galagos or photos (both prosimians) when these hide inside hollow tree 
trunk. 
Practice question: Which is one of the biggest differences between the prey hunted by humans 
and that hunted by chimpanzees? 
Answer: Humans hunt prey that includes animal much larger than themselves.

Hunting tools: spears for game and fish
Schoeningen spears (spruce) 400 kya East African bone spear heads 14 kya

Papua fishing spears 
20th century 
bamboo and bone

Very rare finds of wooden tools in the old archeological record: spears used by Neanderthals to 
hunt large group of horses in Schoeningen, Germany. Bamboo spears like those still used in 
Papua New Guinea have almost no chance in being preserved. 
Practice question: 
Why are projectile weapons so rare in the archeological record? 
They were mostly made of wood, which does not preserve well.

Masskill sites: Schoeningen, 400 kya  25 horses The Scheoningen kill site



Projectile weapons: sling, atlatl, woomera, boomerang Different projectile weapons: most of these would also not persist in the archeological record. 

Practice question: 
Did Australian aboriginals use bows and arrows to hunt? 
No, they mostly used woofers (spear throwers) and spears or boomerangs.

Nets and traps Pygmy tribes of the Congo basin use nets and drive hunts as well as spears and cross bows. 
Such group hunting has a very high return rate.

Fiber Technology: plant fibers and animal fibers

flax fiber 34 ky old Rep. Georgia

combining 2 dimensional objects for needs in a 3D world 

from linear to spatial reasoning

hunting machines: traps -planning, delaying 
gratification, time travel

We can only guess how old the manufacture of ropes and nets is. It may well have predated the 
making of stone tools. If so, these rope technologies might also have affected the minds of their 
makers…. “a string theory” for human cognition… 
Practice question: 
What are the parallels between an enzyme and a basket? 
The enzyme consists of a linear polypeptide that folds into a functional (bio)tool, 
the basket is made by bending and folding linear plant fibers to make a functional tool.



Projectile weapons

Spears 
Schöningen Germany 
270 ky old 

Arrow heads  
Sibudu Cave, S Africa,  
64 ky old

• cognitive demands of hunting with spears, 
atlatls, sling shots and bows and arrows? 

• exaptation for positional relations in syntax? 
• symmetrical projectile points? 
• balance, aim and timing? 
• conditioning in massively delayed gratification: 

laborious manufacture of weapons for the 
incertitude of catching prey. 

• spear, atlatl, bow and arrow, slings, blow gun

Using projectile weapons against moving prey (or moving human competitors) makes very 
complex demands on the mind of the hunter. The hunter has to anticipate the trajectory of the 
prey and then adjust the direction and travel speed of the projectile in order to hit the target at the 
anticipated location. 
Practice question: How could throwing weapons have affected the human mind? 
Answer: prediction of prey movement and planning of trajectory of the weapon are mental 
performances as well as physical acts.

D’Errico and Stringer Proc R Soc 2012

Fossilisable Hardware

Culture Kit of behaviorally modern human
Bone, shell, wood, pigment tools.

Organic Artifacts from S Africa

Bone tools 
personal ornaments 
Poison applicators 
Resins for hafting

44 ky old

Bone awls and points, OES beads, N. kraussianus beads, lump of organic material 
bound with vegetal fibers, digging stick, poison applicator, and gas chromatograms of 
the lipid fraction extracted from the residue from one end of the poison applicator and 
from the lump of organic material. (Scale bars: 1 cm.) 
Awls would have been important to punch holes in hides and manufacture shelters, 
bags or clothing.



McBrearty & Brooks 2000, J. Human Evol.

Behavioral Innovations of the Middle Stone Age Smooth transition into behaviorally modern humans, or revolution? 
Middle stone age, from 300,000 to 50,000 years ago

Cliffs, Nets and Traps Desert kites known to the local Bedouin as the Works of the Old Men, found across the deserts of 
Syria, Jordan, Southern Israel and Saudi Arabia were variations on a type of communal hunting 
technology used by hunter-gatherers throughout the world. 
Weirs are large fish traps made out of stones, pieces of corrals or wood. 
~7000 years ago, 200 bisons driven over a cliff in North America. 
Practice question:What is the parallel between a desert kite and a weir? 
Answer: Both are animals traps.

Vore, Crook Co WYBuffalo Falls, Montana (South of Simms, private land)

Game driving, “jumps” Native Americans were experts at hunting large numbers of animals by driving them over cliffs/ 
jumps.



Nets and traps Modern snare in Tanzania. Ranger about to destroy the illegal hunting tool. 
Collected snare ropes from one day’s patrol.

Bows and arrows

This collection of stone arrowheads dates back to 
62,000 B.C., when bows and arrows were first 
used to hunt for food.

The development of bows and arrows turned Homo sapiens into a planetary “over-hunter”.

Blow guns: America and Asia

South America, Huaoranipeople in Equador, Shuar 
etc.

Dayak people in Borneo

Blow guns with poison darts, very powerful and silent. 
Practice question: 
Which continents have people traditionally hunting with blow guns? 
South America and Asia.



What about the Role of Aquatic Space?

Bajau kid ,  
Andaman Sea

Humans are much more comfortable in water than the great apes.

What about the Role of Aquatic Space? Bajau Marine Hunters

Ilardo et al. Physiological and Genetic Adaptations to Diving in Sea Nomads. Cell 2018

Genetic adaptation to diving in the Bajau. Private genetic mutations in this population have been 
selected by conferring the ability to free dive for much longer (more than 5 minutes).

Aquatic Space

Foley and Lahr, 2014 Evol. Anthropol.

The last 300,000 years provide more and more evidence of exploitation of 
marine and coastal resources by humans.



Example of hunting with ancient but complex technology The Last Whalers: Three Years with an Ancient Tribe and a Vanishing Way of 
Life, chronicles three years in the life of the Lamalerans, an indigenous 
Indonesian tribe that hunts sperm whales with bamboo harpoons and wooden 
boats for its living.  All photos on this website are © Doug Bock Clark.

Teaching and Cumulative Culture

Plenty of observational learning in non-humans 
Teaching only in humans among primates.

Transmission of cultural packages, including hunting techniques, tool and weapon manufacture is 
an important part of our dual inheritance: genetic/molecular inheritance by passing on DNA and 
cultural inheritance by passing on ideas, concepts and meanings.

Hunting techniques: start early and practice a lot Young Hadza practicing bow and arrow making and using. (notice the real arrows with the poison 
tips stashed high on pegs against a baobab tree). 
Many hunting techniques reflect sexual divisions of labor with men hunting hunting exclusively or 
hunting different prey than women. 
Women provide the bulk of calories in from plant foods among the Hadza!



A selection of cultural packages
• Mbuti pygmies: fire, huts, dogs, projectile weapons, hunting nets, 

music, drugs, rituals, taboos, patrilineal and sister exchange 
common, mostly monogamous

• Khoisan: fire, huts, carrying slings, projectile weapons, arrow 
poison, containers, rituals taboos

• Penan: fire, huts, blow gun, arrow poison, music, hunting traps, 
rituals, taboos

• Inuit: fire (oil fire), snow huts, clothing, eye protection, projectile 
weapons for marine hunting, kayaks, dogs, sleds, rituals, taboos.

•  Polynesians: fire, huts, outrigger canoes, crops, domestic 
animals (chicken, pig, rat and dog), navigation, rituals, taboos 
(and tattoos) 

Traditional people all exhibit distinct cultural packages: technological approaches to surviving in 
their respective habitats. 
Practice question: List three example of traditional cultural packages that reflect the environment in 
which people live. 
1. Mbuti: forest hunting and gathering, 2. Khoisan: desert hunting and gathering, 3. Inuit: arctic 
hunting, almost not gathering.

Summary
Our closest living relatives, chimpanzees hunt and do so cooperatively, 

They rarely use tools to do so and do not use projectile weapons, their prey is never larger than themselves.

Humans and chimpanzees can become prey themselves.

There is much competition for access to animal carcasses after a kill.

Animal tracking may be at the basis of human symbolic behavior.

Many tools (wood, fiber, bone) are not represented in the archeological record.

The “need” to hunt persists in many well-fed, affluent people. Why?

The human “cultural app” has allowed incredible feats such as projectile weapons, hunting nets and traps, even  whale hunting.

Stealing prey from other carnivores has a long evolutionary tradition, including early hominins.

Hunting with poisonous arrows/darts and tracking hs made humans formidable predators (and potential murderers).

Stone tools reflect butchery, percussive scavenging, and working of hides, as well as arrow heads.

Language and complex hunting tools have allowed humans to hunt many species to extinction.

Meat consumption continues to rise the world over.

Humans have become the world’s top predator on land and on sea.

Plant foods were an important part of past diets, but these foods are much harder to identify in the archeological record!

Issa Valley inter community infanticide


