TOOLMAKING AMONG THE APES 

AND THE EMERGENCE OF HUMAN CULTURE

Main Points of Essay

· Definition of culture: a shared and negotiated system of meaning informed by knowledge that is learned and put into practice by interpreting experience and generating behavior.
· Chimpanzee / Bonobo Cultural Practices: falls into five, sometimes, overlapping categories: tool use; socio-cultural behavior; personal hygiene; medical use of plants; symbolizing.

Introduction


It is an anthropological axiom that an understanding of modern chimpanzee (and other primate species) learned behavior helps us to understand the ways in which our early ancestors may have behaved because any behaviors shared by the modern chimps and modern humans was probably in the common ancestor of humans and chimps and if it was present in the common ancestor, therefore it was present in the early humans. In other words, primatologists assume that our ancestors started out with the kind of learned behavior that modern chimpanzees have and over time started adding on to it and expanding it.

Chimpanzees are renowned for their transmission of behavior by nongenetic means. This is most clearly seen in their use of tools to solve a variety of problems. Some scientists call the chimps' nongenetic transmission of behavior culture. However, other scientists call the chimps' use of tools socially learned traditions, reserving the word culture for behaviors that are not only transmitted by nongenetic means (i.e., through learning and active teaching) but also have symbolic meanings attached to them. In fact, many anthropologists define culture as a shared and negotiated system of meaning informed by knowledge that is learned and put into practice by interpreting experience and generating behavior. While no suite of chimpanzee (or other primates) behaviors can match the rich tapestry of human cultural traditions, chimps may be revealing a primitive form of cultural behavior that originated somewhere in our shared evolutionary history.


So what forms of chimpanzee behavior can be used to build a model of the possible behavior of the last common ancestor of humans and chimps, and thus early humans? The most visible cultural-like behaviors of chimpanzees fall into seven categories:

· Tool (manufacture) and use

· Social behavior

· Personal hygiene

· Medical use of plants

· Symbolizing (assigning arbitrary meaning to behaviors not serving strictly utilitarian purposes)

· Active teaching (also sometimes called social enhancement)

· Diffusion of learned behaviors from one group to another

Tools. Hammers (stone, wood); hammer-and-anvil technique; spears (see Social behavior, below); digging sticks; bone picks (to extract marrow from long bones); insect wands (pre-select material: not too stiff or too pliable; trim off leaves; sometimes make a termite brush, insects can grip it more securely); leaf sponges; leaf-and-stick water extractor.


Chimpanzees and bonobos routinely use branches and stones as hammers to open hard-shelled nuts, using a hammer-and-anvil technique, as well as fashion sticks to “fish” for safari ants and/or termites. Termite / ant fishing probes are made from specially selected sticks (not to stiff nor too bendable) which are stripped of any leaves and then carefully inserted into the ant nest or termite mound. In some communities, these probes have been “improved” upon. For example, a community of chimps living in the Congo have invented a brush-tipped probe that does did a better job than previous versions of the tool at gathering termites for consumption. The brush tool requires even more effort to construct. Chimps specifically seek out nearby Marantaceae plants, uproot the stem or use their teeth to clip the stem at the base and then remove the large leaf from the distal end by clipping it with their teeth before transporting the stem to the termite nest. At the termite site, they complete tool manufacture by modifying the end into a 'paint brush' tip by pulling the stem through their teeth, splitting the probe lengthwise by pulling off strands of fiber, or separating the fibers by biting them. Chimpanzee populations elsewhere are known to do something similar, only with plain-tipped sticks. However, the brush-tipped tool does a better job since it retrieves more termites because the termites can bite better the frayed ends since their mandibles get a better grip. Like pulling forks out of a fondue pot, the chimpanzees can then extract the brush tools and gulp down the attached insects. You can watch a video of this at Discovery Channel Videos: News: Chimps Invent Brush Tool http://dsc.discovery.com/videos/news-chimps-invent-brush-tool.html.


Lightly crushed leaves are often used as sponges to obtain water from shallow pools. In fact, chimpanzees often use tools along streams where they could drink water without tools, as well as using tools for drinking water from tree holes during the wet season when they could easily obtain water from many streams. Some chimpanzees in western Africa have been observed obtaining water from holes in trees by using a stick-and-leaf-sponge, a compound tool. The tool is made by taking a handful of leaves, lightly crushing them in the mouth (to enlarge to surface area, thus enhancing the water-retention ability of the leaves), wadding the leaves around the end of a stick, inserting the stick into the tree hole, wiggling the tool around, then withdrawing it and sucking the water off the leaves. The process is repeated until the chimp has exhausted the water supply or quenched its thirst. 


Chimpanzees living in one of the driest, most open and seasonal habitats, the open grasslands of Tanzania, routinely use slightly modified tools (sticks, sturdy pieces of tree bark) to dig up roots. Analyses of the digging tools reveal an expedient technology, probably limited largely to breaching the hard surface of compacted sediments, then likely using their hands to enlarge the holes and extract the desired roots.


It’s important to note that it is the females who routinely carryout tool making and tool use. This supports the long-debated proposition that females -- the main makers and users of spears among the Senegalese chimps as well as the main users of nut cracking tools -- tend to be the innovators and creative problem-solvers in primate culture. All of these suggest that tool manufacture and use, as well as the exploitation of a wide variety of food (and perhaps medical) resources was within the cognitive and technological reach of the earliest hominids.

Social. Cooperative hunting behavior; stylized but variable greetings (kissing; hand-clasping; hugging; vocalizations; displaying); grooming for political purposes; sexual interactions for purposes other than procreation.


Cooperative hunting behavior. One of the most important and intriguing questions in human evolution is when meat became an important part of the diet of our ancestors. For the period before 2.5 million years ago, we know very little about the foods that hominids ate, or the role that meat may have played in their diet. We know that the earliest habitual upright-walking (bipedal) hominids, the australopithecines, evolved in Africa by about 5 million years ago, and that they shared a common ancestor with modern chimpanzees shortly before that time (perhaps in the 5 to 7 million years time period). Modern people and chimpanzees share an estimated 98.5% of our DNA sequence, making us more closely related to each other than either is to any other animal species. Therefore, understanding chimpanzee hunting behavior and ecology may tell us a great deal about the behavior and ecology of those very earliest hominids.


Chimpanzees and bonobos use variety of hunting methods to take colobus monkeys (red colobus, black-and-white colobus), bush babies (a type of loris), as well as baby pigs and baby antelopes. When hunting monkeys, the environment determines the methods used. In open woodlands and at the edges of savannas (grasslands) chimps most often hunt in cooperative groups composed of adult males (occasionally an adult female may participate). The chimps join forces as a way to isolate a monkey in a tree, but each chimp does so for selfish purposes, not for the good of all the hunters. And each chimp is behaving exactly like every other chimp, simply chasing monkeys in the hopes that during the melee he will capture a monkey. However, capturing one doesn’t necessarily mean that you get to eat it, unless you are the alpha male. Usually the alpha male will appropriate the kill from a lower ranking chimp and while eating the monkey distribute bites and pieces of it to his political allies (and those females with whom he has social relationships). 


While this free-for-all, individualistic method of hunting works well in open woodlands, it does not work at all in dense rainforests, where there is a continuous tree canopy. In such an environment chimps use a very different hunting method, one that is truly cooperative and one in which members of the hunting party have very specific learned tasks and where the proceeds of the hunt are distributed to those who participated in the hunt (and their political allies). This hunting method involves three basic roles: a pusher, who drives the monkeys in a specific direction; blockers, who climb into trees along both sides of the monkeys route to prevent any monkeys from escaping; and trappers, two or more individuals who get in front of the monkeys and close the trap. What’s truly remarkable about this coordinated activity is that it’s done in absolute silence, without any visual contact between members of the hunting party. The hunt is predicated on each participant anticipating the behavior of all the other participants and is successful only if each chimp knows and does his job. Like the other cooperative hunting method, males are the most frequent participants but occasional an adult female will actively hunt (usually as a driver or blocker).


In southeastern Senegal, where there are few trees (and even fewer tree-dwelling monkeys), the savannah-dwelling chimpanzees (Pan troglodytes) that live there fashion spear-like tools to forcibly jab at bushbabies (Galago senegalensis), nocturnal primates that range from the size of chipmunks to opossums. Bush babies sleep inside hollow branches or tree trunks during the day (and are known for their leaping ability, not to mention being really cute). The chimps routinely broke off branches, trimmed them of twigs, leaves and bark and sharpened the tips of their spears with their teeth. After stabbing their prey repeatedly, they remove the injured or dead animal and eat it. Interestingly enough, it’s the females who routinely carryout the tool making and hunting of bush babies. 


Chimps also use wooden probes to get at birds’ eggs inside hollows in trees. After flushing a bird, a chimp will locate a strong stick, repeatedly inserting in into and withdrawing it from the hole, until the end of the stick emerges dripping with liquid: runny egg yolk. The chimp will lick the egg yolk from the stick, then continue to probe the hole with the tool, breaking the eggs inside and lapping up the contents from the end of the stick.


Grooming for political purposes. All primates engage in grooming for hygienic purposes (their body hair free of leaves, twigs and parasites), social purposes (maintain group unity, social cohesion and harmony), and as a sign of dominance (when a subordinate grooms a superior). Grooming also serves a political purpose: it is a way of creating alliances, maintaining alliances, and “currying favor” with dominant individuals.


Sexual interactions for purposes other than procreation. Females of nearly all mammalian species are reproductively active only during a constricted time period surrounding ovulation This estrus period characterizes all the higher primates except human females and bonobo females (and perhaps some orangutan females). Bonobo and human females are free of the bonds of a strictly defined estrus period and as a result sex serves not only for procreation but also for recreation. Bonobo females engage in same-sex pairings (in which females rub their genital swellings together), a behavior that eases tensions between individuals. And both females and males engage in sexual interactions (same-sex pairings, opposite-sex pairings) as a mechanism of social communication, as a way to reinforce long-term pair bonds, to build alliances (especially political), and to improve their “economic” situations. And like humans, bonobos engage in a variety of sexual interactions in addition to intercourse, and in a variety of position.


Recently, some orangutan females have been seen to engage in sexual intercourse outside of estrus. They do so for social purposes, most often as a way to establish an alliance with an older particular male who will “protect” the female when she is ovulating, and thus the focus of many male orangutans.

Personal hygiene. Sticks and/or leaves to remove mud and dirt from their hair. Some chimps, during bouts of diarrhea, use wadded leaves as toilet paper to remove any feces from their hair.

Medical. One of the most visible examples of the ability of chimpanzees and bonobos to understand and exploit their natural environment is self-medication. Chimpanzees routinely suffer from diseases, parasitic infestation, and so forth. And certain plants are sought after, not for their nutritional value or taste, but for their curative properties – and at times when those properties are sorely needed. Thus the leaves of various plants are not always chewed but are instead sometimes swallow whole, mostly during the rainy season when the prevalence of nematodes, intestinal parasites, is high. Besides containing known bioactive compounds including at least one antibiotic, these leaves are often coarsely textured and ream out anchored nematodes as they brush by the intestinal walls. Some leaves are chewed for quite long periods before swallowing, suggesting that the chimpanzees are attempting to absorb bioactive compounds through the mouth’s membranes. In Tanzania alone, more than a dozen plants consumed by chimps have been identified as medicinal, and analysis has shown their ingredients to include antibacterials and agents of headache and stomach pain relief. It seems clear that chimps are able to associate their feelings of physical distress with the healing properties of certain plant parts and with the fact that those items are most effective when ingested in a certain way. As far as we know, no primates other than apes and humans are able to make complex associations of this kind.

Active teaching (also sometimes called social enhancement). Although this “cultural” behavior is very rare, there are a few examples from chimpanzees. In the film The New Chimpanzees, a mother corrected the tool-using behavior of her child. She demonstrated the correct way to hold a nut-cracking hammer to her child.

NOTE: While both Pan species engage in a wide range of inventive behaviors, they are not the only nonhuman primates to do so. Orangutans (the large-bodied apes of Sumatra and Borneo) and capuchin monkeys (in Central and South America) have been observed using various “tools” to solve a variety of problems, and several populations of Japanese snow monkeys (Macacca fuscata) are renowned for their inventive behavior. 



Orangutans in some areas use a probe to extract pulp from the inside of a fruit that is covered with sharp spines (watch a short video of an orangutan using a fruit probe at www.cabrillo.edu/~mmerrill).


Capuchin monkeys use stones to pound dry fruits (check out the video at www.nsf.gov/discoveries/disc_summ.jsp?cntn_id=104175) as well as break open hard rind fruits and nuts. They also use sticks to help them gain access to insects and other food items hidden within plants as well as using leaves to extract water from cavities in trees.


Although Japanese snow monkeys do not make or use tools they display a high degree of technical intelligence, that is, the ability to use cognitive skills to extract food and other resources from their natural environment. A famous example was seen in a study group of Japanese macaques on Koshima Island. Japanese researchers began providing the troop with sweet potatoes and uncooked rice. A young female named Imo began washing her potatoes in a freshwater stream prior to eating them. Within three years, several macaques had adopted the practice, but they had switched from using the freshwater stream to taking their potatoes to the ocean nearby. Perhaps they liked the salt seasoning. As for the rice, the researchers dumped the grains onto the beach, assuming that it would take the monkeys a very long time to separate the rice from the sand. However, Imo simply picked up handfuls of the rice-sand mixture, tossed it into the water where the sand sank and then she scooped up the floating rice. As with the sweet potato washing behavior, within a few years many of Imo’s troop mates had adopted the winnowing practice.
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