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The Urgency for Chimpanzee Cultural Preservation

This document stems from the data gathered about Pan (chimpanzees - Pan trog-
lodytes and bonobos - Pan paniscus). These were pioneered by J. Goodall’s cultural 
diversity studies of chimpanzees in Gombe, Tanzania (Goodall, 1986) and the ge-
netic evidence of M. Goodman and colleagues (Wildman et al., 2003; Uddin et al., 
2004; Goodman et al., 2005). The latter group had demonstrated sister species related-
ness between Pan and humans, supporting their inclusion into Homo genus as: Homo 
(Pan) troglodytes and Homo (Pan) paniscus. Together with S. Savage-Rumbaugh’s 
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bonobo/chimpanzee language competency revelations (Savage-Rumbaugh et al., 
1998) as well as additional phenotypic, genetic and cultural studies, it is inferred 
that Pan should be reclassified as hominins (Wood & Richmond, 2000; Roffman, 
2016). 

Chimpanzee/bonobo cultural diversity research of the past 60 years (Whiten et 
al., 1999; Goodall, 1986; Boesch et al., 2002; McGrew, 1996; Kano, 1972, 1992; 
Wrangham et al., 1994) supports the behavioral, social and cultural continuity be-
tween Pan and Homo. The research of Pan’s linguistic and symbolic competency by 
S. Savage-Rumbaugh (Savage-Rumbaugh & Levin, 1994; Savage-Rumbaugh et al., 
1998; Rumbaugh & Washburn, 2003) provided substantial proof for their high-level 
cognitive capabilities and psychology, complementing the cultural data from the 
wild. Demonstration of communicational abilities by English/Lexigram-keyboard 
language competent bonobos Kanzi, Pan-Banisha and Nyota (Savage-Rumbaugh 
et al., 2007), together with ASL (American sign language) competent chimpanzees 
Washoe, Dar, Tatu, Moja (Fouts & Mills, 1997), Lucy (Temerlin, 1975) and other 
cross-fostered Pan – all contributed to blur the language barrier between Pan and 
humans. These are in addition to the cross-fostered gorillas Koko and Michael ex-
hibiting competency in ASL (Bonvillian & Patterson, 1997). Furthermore, research 
on manual iconic representational action gestures provided data on hominid panto-
miming capabilities (Gorillas: Tanner & Byrne, 1996; Parker et al., 1999; Tanner et 
al., 2006; Orangutans: Russon & Andrews, 2010; 2011). 

The authors and colleagues have demonstrated that bonobos are capable of uti-
lizing wood, antler and stone tools at the level of early Oldowan technology, and 
their long-bone marrow extraction techniques are on par with those of early Homo. 
These studies exhibited their competency to produce pre-agricultural type tool-
sets and use them task-appropriately in sequential operational chain of actions to 
achieve an extractive foraging mission (Roffman et al., 2012; Roffman et al., 2015b). 
Moreover, production of representational mark-making by Kanzi and Pan-Banisha 
manifested a high degree of similarity to prehistoric cave-art iconography (Roffman, 
2008). Noteworthy, these bonobos were capable of recollection and interpretation of 
the respective meanings of their icons across time. These visual testimonies, along 
with Lexigram mediated “spoken” ones (Savage-Rumbaugh et al., 2007; Roffman 
& Nevo, 2010) support Pan’s ability to remember events from the past and testify 
accurately in the present, with future reference. 

A recent study of I.R. and colleagues exemplifies Pan’s similarity to Homo re-
garding meaningful informational-exchange (Roffman et al., 2015a). Particularly, 
Pan’s competency for giving testimony (figurative and abstract) and having struc-
tural bilateral communication with syntax via pantomiming fulfill the criteria for ha-
beas corpus (Hall & Waters, 2000). These competencies, together with their musical 
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abilities, were previously thought unique to Homo genus and even to humans. The 
compilation of evidence gathered across the years, amassed to the display of a vast 
shared suite of hominin traits in Pan (Roffman, 2016), justifying change of their sta-
tus within our society. We should thus reclassify Pan not just in the human ancestral 
lineage phylogeny, but also as present day human’s next of kin (hominins). It is es-
sential to preserve the cultural diversity of these extant last known non-human homi-
nins, by treating them ethically to secure their survival throughout the 21st century. 

Pan living in the wild have cultural diversity (Whiten et al., 1999), community-
specific medicinal plant use (Wrangham & Goodall, 1989; Huffman, 1997), and sur-
vival strategies similar to hunter-gathers/early-hominins (Kingdon, 1993; Ullrich, 
1995, 1999). Their eurytopism (generalist diet; Suzuki, 1969; Kortland, 1983) and 
high phenotypic adaptational plasticity allows them to survive in extreme multi-
habitats and even arid environments bordering the Sahel (Duvall, 2000). I.R.’s field 
research on the cliff-dwelling arid savanna chimpanzees of Mali characterizes their 
hominin-type adaptations (from diverse nest constructions, nomadism, trail mark-
ing, water conservation, extractive foraging and gathering, to enhanced bipedalism; 
Roffman et al., 2016). 

It is hypothesized that Mali’s extant Pan live under selective pressures paral-
leling those which existed along the Great East African Rift Valley 4-1 mya, where 
early hominin/Homo have undergone evolution and species diversification (Tuttle, 
1975; Jolly, 1978; Vrba, 1985; Reed, 1997; Wood and Strait, 2004). Therefore, they 
may be regarded as “living fossils” undergoing similar evolutionary processes, ex-
hibiting the cultural heritage of pre-human hominins. These relict, isolated, endemic 
populations of West African chimpanzees (Pan troglodytes verus) are critically en-
dangered and may hold a vast hidden library of evolutionary knowledge. Therefore, 
they are vital to the study of hominin evolution and cultural heritage, and their habi-
tats should be declared as UNESCO world heritage sites. 

Countless populations and cultures of Pan have been lost in recent decades due 
to habitat destruction. Equally tragic are the thousands of chimpanzees which were 
sacrificed in the name of biomedical research (Peterson & Goodall, 2000). For each 
young chimpanzee brought into biomed, his/her family members were killed, many 
of them not surviving the long journeys out of Africa. The massive use of chimpan-
zees in biomedical research and bush-meat, together with their past trade for zoos, 
signifies no less than their cultural genocide and extinction. 

Chimpanzee cultures inhabiting different ecotypes are unique and represent en-
demic social and behavioral evolution, including customs and tool use traditions. 
Sierra Leon and Liberia are examples of countries whose chimpanzee populations 
were nearly wiped out due to the impacts of local hunting for the biomedical trade 
(Peterson & Goodall, 2000). Hence, thousands of Pan ancient cultural lineages 
which have never been documented were virtually exterminated, and, for example, 
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their medicinal plant knowledge that could have provided humanity with invaluable 
medications was lost forever. Pan’s cultural loss is thus equivalent to the destruc-
tion of prehistoric pre-human heritage. Noteworthy, the thousands of chimpanzees 
tortured and sacrificed by the biomedical invasive research had provided only minis-
cule benefits, compared to what could have been learnt from them through participa-
tory ethnographic field observations. 

Cultural diversity of chimpanzees differentiates one population or community 
from another (e.g., in terms of informational-exchange, group identity, tool prepa-
ration/use  and group  specific markers; Goodall,  1986; Whiten  et  al.,  1999,  2011; 
Roffman et al., 2015a,b). The lexicons of Pan’s informational-exchange in the 
wild have yet to be deciphered, however, the language competency of captive Pan 
(Savage-Rumbaugh et al., 2007; Fouts & Mills, 1997), as well as that of pantomime-
competent chimpanzees (Roffman et al., 2015a) – all demonstrate they have the 
basic components previously thought unique to human language. These include: 
meaningful vocalizations (Watson et al., 2015), syntax/vocal learning and control 
(Roffman et al., 2015a) and individual/group vocal-identity markers (pant-hoots: 
Goodall, 1986; Crockford & Boesch, 2005; Crockford et al., 2004; Herbinger et al., 
2009; Slocombe et al., 2010). This suggests Pan language is multi-layered, with their 
forms of communication having complex structures (Stross, 1976), e.g., in the case 
of chimpanzee Ronnie’s pantomiming (Wales Ape & Monkey Sanctuary, UK) con-
sisting of subject, object, action, and direction (the requisites for syntax in miming). 
In order to learn Pan’s language, one should first build alliances with members of 
their community via participatory ethnography, then comprehend and interpret their 
meaningful vocalizations and manual gestures. 

Cultural studies crossing the Pan/Homo sister-species communicational bridge, 
can be greatly aided by tribal elders who remember times with traditions of peaceful 
coexistence with Pan (I.R. tribal interviews, Mali; Roffman et al., 2016). They have 
testified of harmonious life between wild chimpanzees and villagers, before foreign 
hunters and other negative influences infiltrated, and deteriorated the Pan-Homo in-
terface into bilateral suspicion and fear. Learning from elder tribal members is cur-
rently essential due to modernity and globalization, which weaken tribal cultural 
generational exchange and alienate youth from their heritage and values. Breaking 
of taboos and tribal protections traditionally afforded to Pan, bring about hunting 
which results in chimpanzee extinction. It is thus critical to cherish and strengthen 
tribal Pan traditions and cultures to ensure their survival across their range in Africa. 
From the authors’ tribal interviews in Mali it became apparent that Pan had a sacred 
place in tribal heritage, and elders recount how their forefathers learnt medicinal 
plant use in the distant past by observing chimpanzees. Through reviving these ties, 
younger generations will be encouraged to learn from their elders, thus preserving 
their own cultural heritage along with that of Pan. 
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Documenting the elder’s testimonies should yield significant Pan cultural knowl-
edge as they have lived adjacent to them for millennia. Supporting this generational 
aspect is paramount to the salvation of their shared cultural heritage. Unfortunately, 
counterproductive to this were missionary activities which resulted in the disappear-
ance of tribal traditions and ceremonies, including masks, body art, tribal iconogra-
phy, etc. (Faris, 1972). Our projects, such as “Brother Chimpanzee” (in partnership 
with the Jane Goodall Institute’s “Roots & Shoots” humanitarian, educational and 
conservation leadership program for youth) to be based at the National Zoo of Mali, 
should aid in the human-chimpanzee cultural preservation endeavor. Furthermore, 
in partnership with and guided by the elders, marginal relict Pan populations living 
in extreme environmental conditions will be identified, characterized and protected 
via contracts signed by village chiefs living sympatric to them. This grass-roots level 
village-by-village contract signing strategy constitutes a viable proven model for 
ensuring Pan preservation and community growth across their range (Roffman et 
al., in preparation). 

Only ~60 Pan field study sites have been established in the past 60 years. This 
is a mere fraction of the ~10,000 Pan communities left in Africa, meaning that sci-
ence has only revealed the tip of the iceberg in terms of studying chimpanzee cultural 
diversity. The findings of I.R.’s PhD dissertation exemplify the hominin potential of 
Pan, however, what can be further discovered in extreme environments is of great 
value since such information cannot be inferred through the fossil record.  

We are in a critical point in time when countries in Africa open up their natural 
resources to foreign economic interests, and if these nations do not take strategic 
measures for ensuring Pan territorial continuity and protection of their resources, 
they will soon become extinct. This means that our sister species will vanish as all 
other past members of the Homo genus had. The drop from over a million chimpan-
zees at the turn of the 20th century to the current figure of less than 120,000 indi-
viduals illustrates the severity of their tragedy (Peterson & Goodall, 2000). Mineral 
and resource exploitation without implementation of environmental sustainability, 
results in forest cover dwindling, thus enhancing global warming. Consequently, 
desertification (spread of the Sahel) and biodiversity eradication occur, critically en-
dangering Pan populations. All of these threaten human societies as well, as famine 
and war over limited resources will increase. 

Notwithstanding, chimpanzees are adaptable to change at a hominin level, 
and if they are not physically threatened and have minimal resources to sustain life 
(Oikumenes), they will develop survival strategies as a eurytopic generalist spe-
cies (previously thought a uniquely early Homo trait; Bar-Yosef & Belfer-Cohen, 
2001). Indeed, the utilization of survival strategies (e.g., extractive foraging, hunt-
ing and gathering) by Mali chimpanzees indicate they can live a nomadic lifestyle 
with population mobility between different habitats (Kortlandt, 1983; Moore, 1985; 
Duvall, 2000; Roffman et al., 2016; nomadism was regarded a uniquely Homo trait: 
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Hassan, 1979; Wood & Strait, 2004). Preservation of existing chimpanzee habitats 
and protection of their natural resources and springs, together with planting fruit and 
shade trees to create green corridors between them, is thus paramount to secure the 
minimal requirements for Pan survival. 

Reservations and Sanctuaries as Alternatives to Zoos 

Captivity is mentally and culturally degenerative to Pan, as zoos, labs and cir-
cuses do not allow their cultural preservation and expression. Enrichment keeps 
them temporarily interested, with their minds distracted from stereotypic behaviors. 
However, without the development of cultural, group and personal identity, no mate-
rial culture can be expressed, and after generations in captivity their endemic tradi-
tions and customs are lost. Pan groups are regularly split between zoos, not allow-
ing alliances and social ties to be maintained across time (Roffman et al., 2015a). 
This has resulted in extensive mental/psychological stresses and illnesses, includ-
ing severe trauma, depression and other psycho-pathological patterns of behavior 
(Bradshaw et al., 2008; 2009). Therefore, a gradual transfer of all Pan from captivity 
to reservations and sanctuaries must take place, since these hominin sister-species to 
humans should not be imprisoned and exhibited against their will. 

As captive Pan cannot be relocated to Africa due to health and logistical rea-
sons, substitutes to the wild should be allocated in the form of open reservations. 
The National Zoo of Mali may constitute a model to this strategy, in which a natural 
valley with dry creek, cliffs, fresh water spring, wood patches and brush habitat will 
be fenced so that the chimpanzees can live in a natural environment. The Mali zoo-
reservation approach is optimal, as both sites are adjacent and transfer between them 
is convenient. Chimpanzees and bonobos should no longer be held in cages with 
climbing playgrounds,  that are no different from solitary confinement in a prison.
Under such conditions fulfillment of their hominin suite of traits and personal growth 
are obstructed, hence their cultural development and rehabilitation cannot take place.

Alternatively, a natural environment simulating various habitats with different 
ecotypes and microclimates, permitting choice of preferred locations, should be des-
ignated (Roffman & Nevo, 2010). This was inspired by I.R.’s reconnaissance sur-
veys and interpretation of chimpanzee nomadism, hunter-gatherer and trail marking 
survival strategies at the Mali field sites (Roffman et al., 2016). Such a reservation 
should preferably comprise of home-ranges large enough to harbor multi-habitat 
zones with access to fresh drinking water, trees, bushes, ledges to nest on, and caves/
cliff dwellings to hide in. The diverse natural raw materials used for toolsets in food 
processing, nesting and shelter construction, as well as in other social activities, will 
be habitat specific. 
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These opportunities should be provided to Pan, since trail marking, mapping and 
exploring their environment is a significant component of their daily life (Savage-
Rumbaugh et al., 2007; Roffman et al., 2016). The different natural resources of the 
varied locations will encourage strategic planning and develop experiential meth-
odologies  for  them. Difficult-to-access  resources,  e.g.,  logs,  hard nuts  and under-
ground tubers, will bring about the necessity to produce and use complex toolsets 
for extractive foraging. This will encourage group alliance building, social cohesion 
and sharing, which are common in wild Pan cultures (Goodall, 1986; Whiten et al., 
1999; Boesch et al., 2009). The proposed reservations will thus provide a suitable 
environment for the personal and cultural rehabilitation of Pan released from captiv-
ity. Since Pan has exceptional adaptational plasticity, it is expected that any multi-
habitat natural environment providing basic resources will be suitable for them. The 
number of chimpanzees populating such a reservation depends on its size, topogra-
phy, and the availability of sustainable resources.

Moving captive chimpanzees to multi-ecotype reservations will enable a bet-
ter future for Pan living outside of Africa. Ethically, we cannot continue to ignore 
Pan’s suite of hominin traits (Roffman, 2016) shared to a level of sister-species with 
humans (Uddin et al., 2004), with the genetic evidence supporting their reclassifica-
tion as early Homo (Wildman et al., 2002; 2003). Therefore, members of our genus 
cannot be forced to be held captive without being able to fulfill their hominin cultural 
potential, and Pan should be regarded as hominin. If we were to find another extant 
member of our Homo genus, it would be equally unethical to hunt, capture, separate 
families or imprison them, and not learn everything we can by observing their cul-
tures and behaviors. As Pan embodies our early Homo/hominin cultural heritage, we 
must respect and learn from them, as they carry the secrets of our own past. 

There is a limit to how much can be interpreted from the fossil record, hence, 
Pan ethnographic observations are critical to the full understanding of hominin suite 
of traits, cultures and competencies. Pan like humans carry the genetic baggage of 
millions of years of hominin evolution and millennia of cultural heritage. We must 
not lose Pan populations in captivity to psychological degeneration, since life with-
out personal/group identity and culture is empty. Enabling Pan to express their com-
petencies is as important as socialization, learning, cultural development and immer-
sion for a child in a tribe. Production and appropriate sequential utilization of stone 
tools (paralleling early Oldowan light duty and heavy duty tools) for breaking logs 
and long-bones by Pan (resulting in wear-patterns equivalent to those produced by 
Homo/hominins; Roffman et al., 2012 ; 2015b ; 2018 in preparation), can no longer 
be designated merely as made by great apes (hominids), but rather by extant homi-
nins. Furthermore, those who can write, paint, produce, interpret and recollect cave-
art type iconography should be provided with means to do so, be freed and regarded 
as Homo (Roffman, 2008).  
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From Captivity to Freedom 

Parallels can be made between the personal/cultural devastation of captive Pan 
to those of enslaved or concentration camp imprisoned humans (Davies, 1971). 
These include transport conditions, mortality rate, tattooing numbers and the re-
moval of any sign of selfhood, heritage, customs, and cultural identity. Furthermore, 
splitting up families, erasing privacy, dignity and choice, result in the ruin of their 
cultures and traditional ways of life. The “closed systems/facilities” do not allow any 
previous cultural attributes to be remembered or expressed, as they were eliminated 
by captivity. For rehabilitation to occur, they must be freed from these closed cages 
and be allowed to fulfill their potential and revive their cultures. These “closed sys-
tems” should be “opened” (Davies, 1971). 

The personality and behavior of the demoralized captive Pan changes drasti-
cally compared to their natural counterparts. Wild Pan have been shown to exhibit 
moral order and social rules and to differentiate between right and wrong (Goodall, 
1986). As a result of years of oppression and forced incarceration, chimpanzees in 
captivity have developed apathy and aggression towards humans as well as towards 
themselves. Their inability to maintain communal stability in captivity, brings about 
immeasurable stress and depression, culminating in PTSD (post-traumatic stress 
disorder; Bradshaw et al., 2008; 2009), psychosis and self-mutilation (especially in 
biomedical facilities; Roffman & Nevo, 2010). Henceforth, mental, social, cultural 
and personal rehabilitation is imperative for Pan to survive and be fully liberated.

Furthermore, exposure to public observation is a known cause for stress in cap-
tive Pan. For example, before the renovated Mali zoo was opened to the public, the 
chimpanzee cage enclosure was green with brush and fruit trees. However, once 
visitors were allowed access to the zoo, the vegetation was cleared by the chimpan-
zees as a sign of distress (I.R. & M.P.’s personal observation). Therefore, display of 
Pan must be voluntary and not conducted by means of forced exhibition, as it was 
realized to be unethical to exhibit human tribal members in zoos at the turn of the 
20th century and deformed humans in sideshows decades later. The current hominin 
reclassification of Pan places them outside of the animal realm, and into the pre-
human family lineage. This has moral implications for ending their treatment as 
property and providing them with personhood (Hall & Waters, 2000). 

In order to ensure Pan survival we must preserve their wild cultures and re-
habilitate those in captivity. A global Pan reservation, liberation and cultural reha-
bilitation program will undoubtedly result in invaluable anthropological and eth-
no-archeological discoveries. These include cultural, behavioral, language lexicons 
and all other evolutionary developments previously regarded as uniquely Homo. 
Reinstating Pan’s freedom to hunt, gather and employ extractive foraging strategies 
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for their sustenance will largely free them from their dependency on humans, allow-
ing their communities to focus on reestablishing their group identities and cultures. 
Such a  strategy will  require  the  foundation of  self-sufficient nature  reserves with 
sustainable resources.  

This program will rebuild trust between chimpanzees and humans enabling par-
ticipatory ethnographic observations to conduct a comprehensive long-term study of 
Pan cultures. For deciphering Pan’s language lexicon of meaningful vocalizations 
and gestures (otherwise not possible to fully witness in the stressful captive and un-
natural settings; Roffman et al., 2015a), researchers should build alliance with one 
of the chimpanzee leaders in a group, enabling the observer to access their society. 
Moreover, providing Pan with freedom will reduce the level of inner/inter group ag-
gression, also allowing for bilateral informational-exchange to take place between 
chimpanzees/bonobos and humans, thus bridging the communicational gap between 
the two. Under such circumstances, humans with cognitive developmental delay may 
be aided by the cross-cultural communicational exchange with Pan. They will both 
be able to converse in miming, meaningful vocalizations, iconographic representa-
tional art and music, resulting in the acquisition of new skills by the disabled people, 
with both sides benefiting from this meaningful interaction (Rumbaugh et al., 2016). 

Pan families in captivity are formed artificially as chimpanzees are transferred 
regularly from one zoo to another to maintain small exhibits facilitating breeding 
and reducing aggression within a group. This is the opposite of Pan social structure 
in the wild, which is based on strong generations-long alliances, family groups and 
coalitions within communities (Goodall, 1986). Zoos have always maintained famil-
ial severing causing great stress to Pan, who fear strangers and social change. Sadly, 
lifelong familial relations are not given consideration in captivity, and in biomed this 
has been taken to the extreme, where they have for decades been deprived of all so-
cial interactions, being caged alone (Peterson & Goodall, 2000). To correct this and 
rehabilitate Pan in captivity, they should be allowed to have their own stable com-
munity support, permitting formation of alliances and healthy familial relationships 
based on trust and sharing. Open reservations will alleviate conflicts, enable privacy 
and peace establishment via chimpanzees splitting into sub-groups. 

Bridging the Pan-Homo communicational barrier by comprehending their body 
language, facial expressions and learning their meaningful vocalizations and ges-
tures, will further support tension relief (Savage-Rumbaugh et al., 2007; Roffman, 
2016). Deprivation of Pan from their cultural attributes and the expression of their 
hominin suite of traits results in the deterioration of their mental stability. Zoo and 
laboratory chimpanzees can thus be compared to isolated “wolf-children” (Malson, 
1972) not permitted to develop their cultures, identity, personality and high level 
mental competencies. The Bonobo Hope Sanctuary (BHS) in Iowa, USA, housing 
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the Pan/Homo bi-cultural Wamba family of the language competent bonobos Kanzi, 
Pan-Banisha and Nyota (Savage-Rumbaugh et al., 2007), enabled the expression of 
their full cultural potential. In this semi-captive sanctuary their Homo traits were 
expressed to a great extent, unlike those previously described at any other Pan cap-
tive site. 

The knowledge accumulated for Pan over the years (Kano, 1972; Goodall, 
1986; Corbey & Theynissen, 1993; Wrangham et al., 1994; Whiten et al., 1999; 
McGrew, 2004; Boesch et al., 2002) argues against their continued confinement in 
degenerating conditions. We must take responsibility to protect and preserve our 
only living sister-species, and allocate proper environments for them that will ensure 
their survival both in captivity an in the wild. Man has destroyed their habitats, ex-
terminated their cultures, and has driven their populations to the brink of extinction. 
It is thus time for Pan to receive their rightful place in the pre-human family lineage 
of hominins. Time has come for us to treat the remaining Pan with dignity, protect 
their habitats in the wild, take action towards their emancipation from captivity, and 
learn from them about our own evolution. Studying their survival strategies, e.g., 
tool making, shelter construction and medicinal plant use, should open a window to 
the understanding of our ancient past, and the data collected will harbor the potential 
to benefit present day humanity. 

Cultural Rehabilitation

To materialize Pan’s social and cultural rehabilitation, it is vital to provide them 
with expansive terrain to enable the expression of their spatial cognition/mapping 
skills. This will allow allocation of task-specific areas for, e.g., raw material gath-
ering, resource extraction, tool making, food processing, nesting/dwelling (cliffs, 
ledges and caves), social activity sites and trails to enable nomadism. These attri-
butes are all critical hominin survival strategies found in Mali chimpanzee cultures 
(Roffman et al., 2016). 

Being separated for decades from their cultures and families in Africa, and 
transported to zoos or laboratories (Peterson & Goodall, 2000), Pan were deprived 
of their customs and traditions, having no access in captivity to suitable raw materi-
als or natural surroundings that allow their fulfillment. Hence, Pan in zoos had to re-
invent their language and group identities among other cultural attributes (Roffman 
et al., 2015a; Watson et al., 2015). Noteworthy are the toolset competencies exhib-
ited by semi-captive (sanctuary) Pan, using them in sequential actions to extract 
preferred resources at a level of early Homo (Roffman et al., 2012; 2015b); similar 
observations were documented for wild chimpanzee cultures (Hernandez-Aguilar 
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et al., 2007; Boesch et al., 2009; Sanz and Morgan, 2007). Cultural rehabilitation 
for captive Pan can be possible if they are permitted to live in suitable reservations, 
individual alliances and familial relations will be formed and mark the beginning of 
community rebuilding. Since Pan have been shown to have moral order (e.g., paren-
tal/rules obedience, punishment/sanctions, alliance building and caring for the weak 
and disabled; Goodall, 1986; Roffman et al., 2015a) we should enable them to fully 
develop these characteristics. 

Cultural rehabilitation after liberation from imprisonment is possible, as seen in 
the cases of freed slaves and concentration camp prisoners (Davies, 1971). I.R.’s re-
search on alliance building, personal identity, and cultural attributes in Pan, suggests 
that release to reservations will not only enable reconstructing Pan communities, 
culture and social order, but should also ameliorate their mental and psychological 
conditions. The appreciation of Pan to the betterment of their living conditions was 
manifested in the case of Mali zoo chimpanzee Samba’s alliance with I.R. after new 
clear water  sinks and a pool with water plants and fish were  installed,  traditional 
mud hut dwellings were built for privacy, and fruit trees planted in their enclosure. 
This covenant exemplifies Pan’s moral order, in which Samba was serving as an 
interpreter instructing the other two chimpanzees to respect the author’s good will 
(Roffman et al., 2015a). 

On the Road Towards a Better Future

Cultural rehabilitation of Pan prior to their relocation to reservations should 
begin with preparatory steps for self-procurement, such as the challenging preferred-
resource extraction strategies employed by the authors. Nowadays captive Pan are 
not living to their full hominin potential as their surroundings deny them personal 
autonomy and agency. They live out their imprisoned lives in boredom, their welfare 
in captivity is compromised, and aside from mere survival their future is hopeless. 
This is the result of human society ignoring Pan’s place in the pre-human lineage as 
hominins. Such reclassification, supported by social, cultural, cognitive and genetic 
data, should provide them with the basic rights to fulfill their existence as members 
of our genus. We have no other scientifically recognized extant sister-species and the 
way we have treated them so far is unacceptable. Just as ancient humans eradicated 
other members of their Homo genus, we currently execute that on extant non-human 
hominids (gorillas and orangutans) and hominins (chimpanzees and bonobos). Their 
populations are decreasing rapidly, mainly due to hunting, deforestation and mining. 
As a result, vast habitats have been destroyed, most of their communities have been 
exterminated, and the danger of their extinction is more tangible and imminent than 
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ever before. Therefore, we now have the last chance to preserve these critically en-
dangered populations, after conquering nature and exploiting it unsustainably solely 
for the benefit of mankind. 

Chimpanzee cultures today mirror our prehistoric past. They have survived on 
earth long before humans, and we have much to gain by learning from their cultural 
diversity and medicinal - plant/mineral uses. As evidenced throughout history, hu-
manity can be highly destructive, but may also be highly constructive and we must 
take immediate action to protect Pan habitats by saving entire ecosystems of im-
mense  biodiversity  and  resources,  prevent  desertification,  combat  climate  change 
and restore natural stability. These efforts will result not only in the preservation of 
chimpanzee cultural diversity, but also in conservation of the rich historic cultures of 
tribal indigenous communities sharing these environments. 

Chimpanzees are a species with high phenotypic adaptation plasticity, meaning 
they are adaptable to different habitats, even in extreme environments. According 
to our hypothesis the relict marginal populations of chimpanzees surviving in low 
resource near-arid environments (Suzuki, 1969; Kortlandt, 1983; Moore, 1985; 
Duvall, 2000; Pruetz, 2007) evolved parallel adaptations to those of hominins living 
along the Rift Valley (Tuttle, 1975; Vrba, 1985; Ullrich, 1995; Reed, 1997; Wood 
and Richmond, 2000; Bar-Yosef and Belfer-Cohen, 2001; Wood and Strait, 2004; 
Plummer, 2004). These include varied survival strategies, e.g., nomadic mapping via 
trail marking, extractive foraging, hunting and gathering, diverse nest type construc-
tions, living in cliff dwellings, and exhibiting a high degree of bipedalism (Roffman 
et al., 2016). In fact, Pan fossils were recently found at Kapthurin Formation, Kenya, 
on the Rift Valley, evidencing the first example of Pan/Homo sympatric living, un-
dergoing parallel selective pressures as seen in Pan’s dental wear, suggesting low 
resource availability (McBrearty & Jablonski, 2005) as in Mali. Therefore, the 
near-arid savanna chimpanzee survivability is feasible, provided that their marginal 
habitats are preserved and connected between them, and the tribal traditions of Pan-
human coexistence are restored. Their existence in Mali signifies the cultural poten-
tial for other marginal Pan habitats in Africa, indicating that we must establish as 
many field sites as possible in these environments to fully uncover their early Homo/
hominin suite of shared traits. Through tribal leadership/partnership and contract-
based programs, Pan populations will revive, even returning to regions where they 
were extirpated from. Furthermore, planting fruit/shade trees to connect between 
isolated Pan communities, and encouraging sustainable pastoral agriculture, should 
help to renew the chimpanzee/human peaceful living (Duvall, 2000; Roffman et al., 
2016). Also, indigenous youth should be motivated to learn from their elders about 
past traditions of Pan cultures, since these are currently being severed due to outside 
influences like modernization or religious missionaries. Pan’s cultural protection is 
thus directly connected to the preservation of both tribal heritage and biodiversity in 
Africa, and their survival is our survival.
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Personhood, Sanctuary & Reservation Rights   
 
Bi-cultural language-competent bonobos Kanzi and Pan-Banisha demonstrated 

high mental competencies at the level of early Homo as regards Oldowan type multi-
stage sequential tool use (Roffman et al., 2012; 2015b). They also demonstrated 
representational mark-making iconography production and their respective meaning 
recollection across time along with interpreting hieroglyphic-type icons in human 
cultural terms. Therein, Pan demonstrated indexicality (prominent attributes repre-
senting a whole object; i.e., feather=>bird; foot print=>lion, etc.), associative and ab-
stract thinking – all thought previously unique to later Homo and humans (Roffman, 
2008). Furthermore, male chimpanzee Ronnie demonstrated use of pantomime via 
informational-exchange in human terms (by visual syntax of subject, object, action 
and direction). Kanzi had left a “written” message that only I.R. could interpret, by 
etching the Hebrew symbol “Chai” (חי) with his fingernails on a laminated Lexigram 
paper that he ripped open, referring to a shared experience they had several months 
earlier. Mali zoo female chimpanzee Fatim demonstrated understanding of rules and 
social sanctioning, through being scolded by male Samba after she tried to pull down 
the authors’ pants. Her immediate apology in submissive fashion (with hands above 
her head, crouching down in front of Samba) suggests she was genuinely sorry for 
breaking the rules of his alliance with the author, based on friendship and moral 
responsibility. All of these exemplify that Pan have a wide variety of Homo traits, 
control their actions, understand codes of social conduct, and thus deserve basic le-
gal rights (as described for humans in: Waldron, 1989).

Personhood rights are stated to be conferred to those who have high-level men-
tal competencies, and given by virtue of being human. However, since Pan exhibit a 
high degree of shared suite of traits with hominins, they too deserve to be included 
in that category. In addition to the aforementioned, they produce and properly use 
pre-agricultural tools, have early Homo type foraging/hunting/gathering capabilities, 
and even show the architectural prerequisites for shelter construction. Moreover, 
they are eurytopic  (generalist  species), develop habitat-specific survival strategies 
and  frequent  bipedalism,  thus  fulfilling  the  criteria  to  be  reclassified  as  hominin/
early Homo, and deserve the basic rights for personhood. Such would be given to 
any other members of Homo/hominin if theoretically they were to be found alive 
today. In more detail, Pan’s competencies are parallel to those of Australopithecus 
and Paranthropus hominins, up to the level of Homo habilis early Oldowan tool 
production and utilization abilities, including appropriate sequential action use of 
stone/antler/wood toolsets, even in long bone marrow extraction. These have result-
ed in Homo-type tool specific wear-patterns (macroscopic) on the substrates and the 
stone-tools themselves (microscopic), which exhibited “finger prints” of appropri-
ate tool and action-specific function [hammer, chopper, wedge, shovel (heavy-duty 
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tools); drill, scraper, cutter (light-duty tools): Roffman et al., 2012; 2015b; 2018 in 
preparation]. 

Henceforth, Pan can no longer be legally categorized as “property”, as they 
define their own property (Hall & Waters, 2000) and are hominin beings who should 
live in freedom, possessing personality and selfhood as members of a community 
with unique group-identity and culture. They should be allowed to live their lives 
peacefully in a meaningful way with interests and goals, and fulfill their personal po-
tential, without constant fear, trauma, torture, and the risk of death by being impris-
oned. They ought to live through personal agency and cultural protection, conduct-
ing free daily life within their socially supported communities. As there are ‘natural 
rights of humans’ (Waldron, 1989), likewise there must be natural rights of Homo/
hominins. 

Once social attitudes towards chimpanzees change, restoration of their cultures 
becomes possible, and their welfare is significantly improved. Referring to them not 
as “object”, “property” or “animal”, but as our sister-species, will enable bilateral 
informational exchange between Pan and humans. Ending fear, boredom and stress 
together with PTSD treatment is paramount to their mental health restoration and 
rehabilitation (Bradshaw et al., 2008; 2009). Leading their own cultural life will give 
them new hope, with a sense of worth, strength and pride in their unique Pan identi-
ties. As a result, their dependency on human caregivers shall diminish, and they will 
progress towards independent sustenance (as observed in our extractive foraging 
research: Roffman et al., 2012; 2015b), a key step for emancipation and autonomy. 
They will develop personal/group responsibilities and interests, adopt daily routines, 
and reestablish moral order, care and group cooperation. The most prominent exam-
ple of Pan living in semi-captive/sanctuary conditions was demonstrated by the bi-
cultural bonobo Wamba family, in which emphasis on individual empowerment and 
self-fulfillment proved its efficacy (Savage-Rumbaugh et al., 2007). It is our moral 
obligation for Pan in captivity to replicate this model and liberate chimpanzees from 
laboratories, zoo enclosures and entertainment worldwide, as a first phase towards 
their future release back into nature. After over a century of atrocities inflicted upon 
Pan by humans both in captivity and in the wild, time has come for reparation of and 
reconciliation with our closest living relatives.  

Emancipation and Declaration

The acquisition of basic rights allows for wellbeing and the fulfillment of per-
sonal interests and goals. Provision of individual and community rights to all homi-
nins will enable their cultural preservation and protection. Freedom of choice and 
movement in a safe expansive natural environment with diverse enriching activities 
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will help rehabilitate Pan cultures. Liberation entails a wide range of occupations 
that natural reservations permit, from setting forth their own rules and norms to mak-
ing their own daily life decisions. Granting autonomy in a protected area to individu-
als and groups will ensure their rights and security and enable them to control their 
lives, care and sustain themselves (Waldron, 1989).  

Rights and autonomy are given to those who have bilateral informational-ex-
change, symbolism, rational, moral order and social organization, as described for 
humans (Waldron, 1989) and should also be given to Pan who meet these criteria 
(Roffman, 2008; 2016). Awarding Pan with autonomy and self-determination will 
ensure their freedom of action as well as expression of their potential without appre-
hension of personal harm of any kind, which is essential for the continuity of their 
cultural existence. Such rights of freedom and independence were hitherto endowed 
solely within the human society, and we hereby proclaim to apply them upon Pan as 
well. The ability of chimpanzees to express their individual and group identities, as 
well as extensive cultural potential, entitles them to self-determination. This should 
be applied for all extant and extinct hominins.

An international league for Pan liberation, cultural rehabilitation and preserva-
tion is hereby established through this manifesto. We call upon all nations harboring 
Pan to either provide land for their reservations or transfer them to those able to do 
so. States with wild Pan populations will be requested to designate specific home 
ranges as hominin cultural heritage sites with indigenous responsibility for their 
protection. For historical purposes, a “black album” will be compiled with all the 
atrocities chimpanzees have undergone in biomedical laboratories. The relevant data 
will be gathered via the utilization of the freedom of information act (FOIA) law. 
Furthermore, comprehensive documentation of indigenous African tribal knowl-
edge on Pan-Homo relations, traditions and cultural observations will be produced. 
This is the time to release Pan from laboratories, zoos and entertainment, as we can 
still save our sister species both in captivity and in the wild, ensuring their survival 
through the 21st century and beyond.

In Memory of: Prof. Avraham Ronen (1935-2018)
             Dr. Simcha Löw (1899-1981)
             Elizabeth Rubert-Pugh (1957-2019).

Acknowledgements: 
The generous support of the following organizations is highly appreciated: The Mohamed 
bin Zayed Species Conservation Fund; The Jane Goodall Institute; The Leonardo DiCaprio 
Foundation.



16 ROFFMAN, MIZRACHI, CHIARELLI, SAVAGE-RUMBAUGH, RUBERT-PUGH, FONTAINE, PANCHEVRE, RONEN, NEVO

References

Bar-Yosef, O., & Belfer-Cohen, A. (2001). From Africa to Eurasia Early Dispersals. Quat. 
Int., 75: 19-28.

Boesch, C., Head, J., & Robbins, M.M. (2009). Complex Tool Sets for Honey Extraction 
among Chimpanzees in Loango National Park, Gabon. J. Hum. Evol., 56: 560-569.

Boesch, C., Hohmann, G., & Marchant, L.F. (Eds.). (2002). Behavioral Diversity in 
Chimpanzees and Bonobos. New York: Cambridge University Press. 

Bonvillian, J.D., & Patterson, F.G. (1997). Sign Language Acquisition and the Development 
of Meaning in a Lowland Gorilla. In C. Mandell & A. McCabe (Eds.), The Problem of 
Meaning: Behavioral and Cognitive Perspectives: Advances in Psychology (pp. 181-219). 
Amsterdam: North-Holland/Elsevier Science Publishers.

Bradshaw, G.A., Capaldo, T., Lindner, L., & Grow, G. (2008). Building an Inner Sanctuary: 
Complex PTSD in Chimpanzees. Journal of Trauma & Dissociation, 9: 9-34. 

Bradshaw, G.A., Capaldo, T., Lindner, L., & Grow, G. (2009). Developmental Context Ef-
fects on Bi- Cultural Post-Trauma Self Repair in Chimpanzees. Developmental Psychol-
ogy, 45 (5):1376-1388.

Corbey, R., & Theynissen, B. (Eds.) (1993). Ape, Man, Apeman: Changing Views Since 
1600. Leiden: Department of Prehistory, Leiden University.

Crockford, C., & Boesch, C. (2005). Call Combinations in Wild Chimpanzees. Behaviour, 
142: 397–421.

Crockford, C., Herbinger, I., Vigilant, L., & Boesch, C. (2004). Wild Chimpanzees Produce 
Group- Specific Calls: A Case for Vocal Learning? Ethology, 110: 221-243.

Davies, J.C. (Ed.) (1971). When men revolt and why. New York: Free Press.
Duvall, C.S. (2000). Important Habitat for Chimpanzees in Mali. African Study Monographs, 

21, 173- 203.
Faris, J.C., (1972). Nuba Personal Art. London: G. Duckworth.
Fouts, R., & Mills, S. (1997). Next of Kin: What My Conversations with Chimpanzees Have 

Taught Me about Intelligence, Compassion and Being Human. London, UK: Michael 
Joseph.

Goodall, J. (1986). The Chimpanzees of Gombe: Patterns of Behavior. Cambridge, MA: 
Belknap Press.

Goodman, M., Grossman, L.I., & Wildman, D.E. (2005). Moving Primate Genomics Beyond 
the Chimpanzee Genome. TIG, 9 :511-517.

Hall, L., Waters, A.J. (2000). From property to personhood: The case of Evelyn Hart. Seton 
Hall Consititut Law J., 1:1-68.

Hassan, F.A. (1979). Demography and Archaeology. Annu. Rev. Anthropol., 8:137-160.
Herbinger, I., Papworth, S., Boesch, C., & Zuberbühler K. (2009). Vocal, Gestural, and Loco-

motor Responses of Wild Chimpanzees to Familiar and Unfamiliar Intruders: A Playback 
Study. Animal Behaviour, 78: 1389-1396.

Hernandez-Aguilar, R.A., Moore, J., & Pickering, T.R. (2007). Savanna Chimpanzees 
Use Tools to Harvest the Underground Storage Organs of Plants. Proc. Natl. Acad. Sci., 
104:19210-19213. 



17PAN SURVIVAL IN THE 21ST CENTURY

Huffman, M. (1997). Current Evidence of Self-Medication in Primates: A Multidisciplinary 
Perspective. Yearb. Phys. Anthropol., 40: 171-200.

Jolly, C. (1978). Early Hominids of Africa. London: Duckworth.
Kano, T. (1972). Distribution and adaptation of the chimpanzee on the eastern shore of Lake 

Tanganyika. Kyoto University African Studies, 7: 37-129. 
Kano, T. (1992). The Last Ape: Pygmy Chimpanzee Behavior and Ecology. Stanford: Stanford 

University Press.
Kingdon, J. (1993). Self-Made Man: Evolution from Eden. New York: Wiley.
Kortlandt, A. (1983). Marginal Habitats of Chimpanzees. J. Hum. Evol., 12: 231-278.
Malson, L. (1972). Wolf Children and the Problem of Human Nature; and Jean Itard the Wild 

Boy of Aveyron (trsl by E. Fawcett, P. Ayton and J. White). London: NLB.
McBrearty, S., & Jablonski, N.G. (2005). First Fossil Chimpanzee. Nature, 437: 105-108.
McGrew, W., Marchant, L., & Nishida, T. (1996). Great Ape Societies. Cambridge: Cambridge 

University Press.
McGrew, W.C. (2004). The Cultured Chimpanzee: Reflections on Cultural Primatology. 

Cambridge: Cambridge University Press. 
Moore, J. (1985). Chimpanzee Survey in Mali, West Africa. Primate Conservation, 6: 59-63.
Parker, S.T., Mitchell, R.W., & Miles, H.L. (1999). The Mentalities of Gorillas and 

Orangutans. Cambridge: Cambridge University Press.
Peterson, D., & Goodall, J. (2000). Visions of Caliban: On Chimpanzees and People. Univer-

sity of Georgia Press, Athens.
Plummer, T. (2004). Flaked stones and old bones: biological and cultural evolution at the 

dawn of technology. Yearbook Phys. Anthropol., 47:118–164.
Pruetz, J. (2007). Evidence of cave use by savanna chimpanzees (Pan troglodytes verus) at 

Fongoli, Senegal: implications for thermoregulatory behavior. Primates. 48:316-9.
Reed, K. (1997). Early Hominid Evolution and Ecological Change through the African Plio-

Pleistocene. J. Hum. Evol., 32:289-322.
Roffman, I. (2008). Are Bicultural Bonobos Able to Recognize Iconic Representations and 

Produce Referential Signs in Human Cultural Terms? [Master’s Thesis]. Ames,  Iowa: 
Iowa State University.

Roffman, I. (2016). PhD Dissertation in Evolutionary Anthropology: “Studying Suite of 
Early-Hominin Traits in Pan: Cultural and Behavioral Evidence in Support of their 
Reclassification as Early-Hominins”. The Graduate Studies Authority, University of 
Haifa, Israel.

Roffman, I., & Nevo, E. (2010). Can Chimpanzee Biology Highlight Human Origin and 
Evolution? Rambam Maimonides Med. J., 1:1.

Roffman, I., Panchevre, M., Ronen, A., & Nevo, E. (2016). Cultural and Physical Character-
ization of Near-Arid Savanna Chimpanzees in Mali. Human Evolution, 31(4): 191-214.

Roffman, I., Peleg, G., Stadler, A., & Nevo, E. (2015a). Meaningful informational exchange 
and pantomime in chimpanzees and bonobos: implications for proto-language in homi-
nins. Human Evolution 30(3-4): 141-174.

Roffman, I., Savage-Rumbaugh, S., Rubert-Pugh, E., Ronen, A., & Nevo, E. (2012). Stone 
Tool Production and Utilization by Bonobo-Chimpanzees (Pan paniscus) Proc. Natl. 
Acad. Sci., 109 (36): 14500-14503.



18 ROFFMAN, MIZRACHI, CHIARELLI, SAVAGE-RUMBAUGH, RUBERT-PUGH, FONTAINE, PANCHEVRE, RONEN, NEVO

Roffman, I., Savage-Rumbaugh, S., Rubert-Pugh, E., Stadler, A., Ronen, A., & Nevo, E. 
(2015b). Preparation and Use of Varied Natural Tools for Extractive Foraging by Bonobos 
(Pan paniscus). Am. J. Phys. Anthropol., 158 (1): 78-91.

Rumbaugh, E.S., Roffman, I., Pugh, E., & Rumbaugh, D.M. (2016). Ethical methods of 
investigation with Pan/Homo bonobos and chimpanzees. In J. Seckbach & R. Gordon 
(Eds.), Biocommunication: Sign-Mediated Interactions between Cells and Organisms (pp. 
449-572). London: World Scientific Publishing. 

Rumbaugh, D.M., & Washburn, D.A. (2003). Intelligence of apes and other rational beings. 
New Haven, CT: Yale University Press.

Rumbaugh, S.S., Shanker S., & Taylor, T.J. (1998). Apes, Language and the Human Mind. 
London: Oxford University Press.

Russon, A.E., & Andrews, K. (2010). Orangutan Pantomime: Elaborating the Message. 
Biology Letters. 7:627-630. 

Russon, A.E., & Andrews, K. (2011). Pantomime in Great Apes: Evidence and Implications. 
Communicative & Integrative Biology, 4(3) 315-317.

Sanz. C.M., & Morgan, D. (2007). Chimpanzee tool technology in the Goualougo Triangle, 
Republic of Congo. J Hum Evol., 52:420-33.

Savage-Rumbaugh, S., & Lewin, R. (1994). Kanzi: The Ape at the Brink of the Human Mind. 
London: Wiley.

Savage-Rumbaugh, S., Wamba, K., Wamba, P., & Wamba N. (2007). Welfare of Apes in 
Captive Environments: Comments on, and by, a Specific Group of Apes. J. Appl. Anim. 
Welf. Sci., 10:7-19.

Slocombe, K.E., Kaller, T., Call, J., & Zuberbühler, K. (2010). Chimpanzees Extract Social 
Information from Agonistic Screams. PLoS ONE, 5: e11473.

Stross, B. (1976). The Origin and Evolution of Language. Dubuque, IA: W.M.C. Brown 
Company Publishers

Suzuki, A. (1969). An Ecological Study of Chimpanzees in a Savanna Woodland. Primates, 
10:103-148.

Tanner, J.E., & Byrne, R.W. (1996). Representation of Action through Iconic Gestures in a 
Captive Lowland Gorilla. Curr. Anthropol., 37:162-173.

Tanner, J.E., Patterson, F.G., & Byrne, R.W. (2006). The Development of Spontaneous 
Gestures in Zoo- Living Gorillas and Sign-Taught Gorillas: From Action and Location to 
Object Representation. J. Dev. Proc., 1: 69-103.

Temerlin, M.K. (1975). Lucy: Growing Up Human. Palo Alto: Science and Behavior Books.
Tuttle, R. (Ed.). (1975). Paleoanthropology, Morphology and Paleoecology. Paris: Mouton 

Publishers.
Uddin, M., Wildman, D.E., Liu G., et al. (2004). Sister Grouping of Chimpanzees and 

Humans as Revealed by Genomic-Wide Phylogenetic Analysis of Brain Gene Expression 
Profiles. Proc. Natl. Acad. Sci., USA, 101: 2957-2962.

Ullrich, H. (Ed.). (1995). Man and the Environment in the Paleolithic. Proceedings of 
the Symposium Neuweid (Germany). May 2-7, 1993. Liege: Études et Recherches 
Archéologiques de l’Université de Liège, 62.

Ullrich, H. (Ed.). (1999). Hominid Evolution Lifestyles and Survival Strategies. Schwelm: 
Archaea. 



19PAN SURVIVAL IN THE 21ST CENTURY

Vrba, E.S. (1985). Ecological and Adaptive Changes Associated with Early Hominid Evolution. 
In E. Delson (Ed.), Ancestors: The Hard Evidence (pp. 63–71). New York: Alan R. Liss Inc.

Waldron, J. (1989). Theories of Rights. Oxford: Oxford University Press.
Watson, S.K., Townsend, S.W., Schel, A.M., Wilke, C., Wallace, E.K., Cheng, L., West, V., 

& Slocombe, K.E. (2015). Vocal Learning in the Functionally Referential Food Grunts of 
Chimpanzees. Current Biology, 25(4), 495-499.

Whiten, A. (2011). The Scope of Culture in Chimpanzees, Humans and Ancestral Apes. Phil. 
Trans. R. Soc. B, 366: 997-1007. 

Whiten, A., Goodall, J., McGrew, W.C., Nichida, T., Reynolds, V., Sugiyama, Y., Tutin, 
C.E.G., Wrangham, R., & Boesch, C. (1999). Cultures in Chimpanzees. Nature, 399:682-
685.

Wildman, D., Grossman, L.I., & Goodman, M. (2002). Functional DNA in Humans and 
Chimpanzees Shows They are More Similar to Each Other Than Either is to Apes. In M. 
Goodman and A.S. Moffat (Eds.), Probing Human Origins (pp 1-10). Cambridge, MA: 
American Academy of Arts and Sciences.

Wildman, D.E., Uddin, M., Liu, G., Grossman, L.I., & Goodman, M. (2003). Implications of 
Natural Selection in Shaping 99.4% Nonsynonymous DNA Identity between Humans and 
Chimpanzees: Enlarging Genus Homo. Proc. Natl. Acad. Sci., 100:7181-7188.

Wood, B., & Richmond, B. (2000). Human Evolution: Taxonomy and Paleobiology. J. Anat., 
197:19-60.

Wood, B., & Strait, D.S. (2004). Patterns of Resource Use in Early Homo and Paranthropus. 
J. Hum. Evol., 46, 119-162.

Wrangham, R.W., & Goodall, J. (1989). Chimpanzee Use of Medicinal Leaves. In P.G. 
Heltne and L.A. Marquardt (Eds.), Understanding Chimpanzees (pp. 22–37). Cambridge, 
MA: Harvard University Press.

Wrangham, R.W., McGrew, W.C., de Waal, F.B.M. & Heltne, P.G. (Eds.). (1994). Chimpanzee 
Cultures. Cambridge, MA: Harvard University Press.

                   




