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Abstract

The IUCN has recently updated its 2003 western chimpanzee conservation

action plan for the period 2020–2030. Recent estimates find an 80% population

reduction occurred between 1990 and 2014. Further, 83% of these chimpanzees

are estimated to live outside any high-level protected area. Ivory Coast's drastic

chimpanzee decline, within a commercial agriculture setting, has much

inspired this new protected area-centered action plan. We discuss two contra-

sting mechanisms contributing to population decline within Ivory Coast in

order to assess their relevance to address range-wide conservation issues. We

then consider the role of rotational agriculture, which dominates the subsis-

tence economy of neighboring countries, as either a threat or a part of the solu-

tion to this subspecies' conservation. We identify knowledge gaps in three

critical areas. First, little is known about the habitat types that have experi-

enced the greatest losses across the range of the western chimpanzee. Second,

relatively little is known about chimpanzee use of fallowed agricultural fields.

Finally, little is known about farmer's ecological knowledge about chimpan-

zees and their potential to coexist. Establishing new protected areas over the

next decade will likely be as an offset to areas used in infrastructure develop-

ment, implying that ever larger areas will be lost to subsistence farming. We

propose to broaden conservation plans for the western chimpanzee. Specifi-

cally, we call for deeper consideration of habitat sharing of agricultural fallows

within subsistence agricultural landscapes as a means to foster human-

chimpanzee coexistence. A focus on coexistence could help mitigate

conservation-subsistence farming conflicts.
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1 | INTRODUCTION

The IUCN SSC Primate Specialist Group recently
updated its 2003 conservation action plan (Kormos,
Boesch, Bakarr, & Butynski, 2003) for the western chim-
panzee subspecies Pan troglodytes verus. The new action
plan is intended to cover the species through 2020–2030
(IUCN, 2020). In 2003, about two-thirds of the 55 priority
sites for chimpanzee conservation in West Africa were
wholly or partially in protected areas (PA's). This choice
may have reflected the limited state of scientific knowl-
edge outside of PA's. The design of the 2020 action plan
does not allow a straightforward comparison with that
figure, but the recent West African-wide estimates, which
have been central to the new action plan, make it possi-
ble to draw a more precise picture of how western chim-
panzee populations relate to PA's. As much as 83%
individuals are estimated to live outside PA's able to
afford them institutional protection (Heinicke et al.,
2019). The study that prompted the IUCN to upgrade the
western chimpanzee to “critically endangered” reported a
striking 80% decline in population size from 1990 to 2014
(Kühl et al., 2017). This prompts us to consider whether
these steep declines represent a total collapse of
populations outside of PA's or severed declines both
inside PA's and out. As Ivory Coast's drastic chimpanzee
decline reported in the 2000s (Campbell, Kuehl, N'Goran
Kouamé, & Boesch, 2008) has much inspired this new
PA-centered action plan, we begin by looking at two dif-
ferent mechanisms of chimpanzee population reduction
in Ivory Coast. We assess the extent to which the coun-
try's economic development of rural areas, based primar-
ily on commercial monoculture and the associated
human population growth, accounts for range-wide west-
ern chimpanzee population losses. We also reconsider
the role of rotational agriculture, which dominates the
subsistence economy of neighboring countries, as either a
threat or a part of the solution to the subspecies' conser-
vation. If rotational agriculture provides opportunities for
conservation, then calling for a better integration of
protected and non-protected lands in upcoming conserva-
tion plans is warranted.

We focus on knowledge gaps about the habitat types
(some of them human-modified) that have suffered the
most severe chimpanzee population declines over
the subspecies' range. We discuss the potential for chim-
panzee dwelling in rotational agricultural fields with suc-
cessional vegetation, and about farmers' ecological
knowledge concerning their coexistence with chimpan-
zees. We recommend a broader suite of approaches to
human-chimpanzee coexistence to include the role of fal-
lows in agricultural settings as potential chimpanzee hab-
itat. We discuss increased involvement with ecological

anthropologists in order to address ecological knowledge-
building for the planning of chimpanzee conservation in
rotational agricultural landscapes.

2 | CHIMPANZEE DECLINE IN A
PERENNIAL AGRICULTURE
SETTING: THE IVORIAN CASE

Despite a strong majority of western chimpanzees living
in unprotected areas, the 2020 action plan emphasizes
how PAs in West Africa “frequently serve as the last ves-
tiges of chimpanzee persistence while habitat is lost
around them” (IUCN, 2020, p. 45). The IUCN report con-
siders Ivory Coast as emblematic in this regard.

Indeed, chimpanzees were already known to have
suffered a 90% population decline since the late 1980s in
the Ivory Coast. This chimpanzee decline is explained by
a 50% increase in the country's population between 1989
and 2007, inducing high hunting pressure and deforesta-
tion; problems that were exacerbated by Ivory Coast's
wars in the 2000s. Two striking examples have been used
to emphasize this decline: (a) the Marahoué National
Park (MNP) where a survey concluded that some
900 chimpanzees were reduced to less than 50, and
(b) Taï National Park (TNP) where an estimated
480 chimpanzees were reported as representing a tenth of
the former population size (Campbell et al., 2008). These
population declines were confirmed by later surveys in
2013, which revealed no signs of chimpanzee presence
in MNP and a drop to little more than 300 individuals in
TNP (Normand, Dowd, Furnell, & Boesch, 2015). The
most recent censuses report the disappearance of chim-
panzees from at least 15 PAs in the Ivory Coast (Kühl
et al., 2017). While we believe that the majority of these
reported chimpanzee extirpations are real, later field
observations disprove them in the case of Mont Péko
National Park where 67 nests, including 7 fresh ones,
were detected during a 5-day survey in April 2018
(Leblan, unpubl. data).

In many cases, however, the decline of chimpanzees
has a direct and simple explanation. In the MNP case,
the departure of a conservation organization from the
area in 2002 was proposed to explain its abrupt chimpan-
zee decline (Campbell, Kuehl, Diarassouba, N'Goran, &
Boesch, 2011). This loss of NGO presence translates as
“inadequate law enforcement, lack of immigration con-
trols and poor park management” in the new action plan
(IUCN, 2020, p. 5). In other words, the 2002–2011 episode
of high political instability in Ivory Coast, which strongly
contributed to chimpanzee decline, was removed from
these later accounts. However, recent research has
detailed how a 93% forest cover reduction within the park
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during this period was driven by people displaced in war
situations in search of arable land (Kouakou, Coulibaly,
Kaba, Anoh, & Courtin, 2018).

In the TNP case, the steep park-wide decline is not
mentioned in the new action plan. The park is even
described as one among 8 high or stable chimpanzee den-
sity sites in the subspecies' range (IUCN, 2020, p. 6). But
this report probably concerns only the fraction of the park
inhabited by habituated chimpanzees. Here, chimpanzee
decline is associated not with habitat loss but with a rise of
poaching levels, which are more clearly linked to the
2002–2011 period of civil unrest (Boesch, 2019; Zon, 2016),
than to human population pressure. This conclusion can
be inferred from the absence of particular worries con-
cerning the park's chimpanzee population (Marchesi,
Marchesi, Fruth, & Boesch, 1995) after a 900% human
increase had occurred in the park's neighboring districts
between 1971 and 1988. This population increase was
likely driven by State-led singlecrop farming policies. The
conclusion that the rise of poaching levels in the TNP is
more clearly linked to civil unrest than to human popula-
tion pressure is also supported by the absence of any firm
evidence as to the effects of Ivory Coast's wars on human
population numbers of the TNP region (Schwartz, 2017).
The chimpanzee population decline could also be related
to various highly lethal diseases, such as Ebola (Formenty
et al., 1999) and Anthrax (Leendertz et al., 2004). However,
to our knowledge the extreme demographic effects could
not be researched outside habituated chimpanzee commu-
nities. Interestingly, though, the category “disease” is not
listed in the IUCN plan among the top six threats con-
cerning chimpanzees living in “large, continuous forests”,
as in TNP. It concerns only those inhabiting “small frag-
mented forests” and “agricultural mosaics” (table 3, p. 10),
implying that only those diseases that can be more easily
traced to human activities would be a major threat to
chimpanzee conservation. This unbalanced analysis of dis-
ease threats by the IUCN primate specialist group, not
considering the risk of chimpanzee to chimpanzee spread
in larger continuous forests, reflects a bias against conser-
vation opportunities in non-protected areas.

Overall, then, MNP and TNP exhibit highly contrasted
mechanisms of chimpanzee population reduction, amidst
very high human population growth related to Ivory
Coast's plantation economy. As recognized by Kühl
et al. (2017), Ivory Coast's economic development of rural
areas centered on a monoculture export policy has led to
unparalleled chimpanzee habitat loss in West Africa. This
is well expressed by the fact that their 20% range-wide
reduction since 1990 is almost totally centered on this
country. Ivory Coast, along with Ghana, exhibits the
region's lowest rates of cultivated surfaces allocated to
crops for direct human consumption (as low as 30% of total

cultivated land). By contrast, this rate reaches 80 to 100%
in neighboring countries (Foley et al., 2011, Figure 1, no
data for Liberia).

Ivory Coast's perennial commercial agriculture has
thus induced very high tensions with conservation
agendas, on PA peripheries and often within them. We
suggest, in light of this, a need to reconsider the role of
shifting subsistence agriculture as either a threat or a part
of the solution to the subspecies' conservation in places
where this remains the dominant land use.

3 | WESTERN CHIMPANZEES'
COEXISTENCE WITH SHIFTING
CULTIVATORS

The notion of an 80% population drop over 24 years in
West Africa is hard to reconcile with the fact that 83% of
chimpanzees still live outside any high-level PA. This is
especially true because the 90% drop in Ivory Coast
(Campbell et al., 2008) went along with the near total
elimination of chimpanzees outside PAs. These contra-
sting situations imply very different conservation chal-
lenges. What factors could have triggered a decline of this
magnitude? Given the Ivorian evidence, it appears that
overhunting, habitat loss, and disease are all involved to
some degree. However, as the 80% range-wide decline
was mainly calculated from PAs (19/20 of the sampled
sites), there is a clear data bias given that 83% of chimps
were later reported to be living outside these surveyed
areas (Heinicke et al., 2019). We agree that chimpanzee
population losses outside of PA's have also likely been
substantial. However, we do not precisely know which
areas of the subspecies' range (outside of Ivory Coast)
and which of the land use types referred to in the IUCN
plan (a) agricultural mosaics, (b) large and continuous
forests, (c) savanna mosaics, (d) small and fragmented
forests) have experienced the most severe declines. This
is an important data gap that constrains the capacity to
infer that conservation can only succeed within PA's.

The IUCN action plan (table 3, p. 10) considers sub-
sistence agriculture as a “high” threat to chimpanzees
(i.e., concerning 31–70% of the population before 2030,
p. 71) in all types of land use, with the unsurprising
exception of agricultural mosaics in which this threat is
rated as “very high.” But it then inconsistently ends up
summarizing it as “very high” (i.e., concerning 71–100%
of the population before 2030) across the four types of
land use. In addition, it is not clear how these scores
simultaneously represent the percentage of the subspe-
cies' population likely to be affected by the identified
threats, the severity of threats and their possible irrevers-
ibility as claimed p. 71–72.
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That a significant proportion of western chimpanzee
populations are found within subsistence agriculture set-
tings outside of Ivory Coast is not surprising. This has

been the case in various peri-Fouta Djalon localities
(Guinea, Senegal), for example, for more than a century
(Leblan, 2014). In fact, high chimpanzee densities are still
found in this region today (Heinicke et al., 2019). How-
ever, only 5% of all western chimpanzees are reported to
live in cropland habitat, as opposed to savanna-mosaic
habitat (78%) and forest-dominated habitat (16%)
(Heinicke et al., 2019). In this vegetation classification,
the cropland category encompasses both “croplands”
(“lands covered with temporary crops followed by harvest
and a bare soil period”) and “natural vegetation mosaic”
(i.e., “forests, shrublands and grasslands”) (Loveland &
Belward, 1997).

We argue that this opposition between agriculture
and natural vegetation categories misses the various
stages of vegetation succession in which chimpanzees
also dwell. This blind spot is also obvious in studies of
chimpanzee diets in agricultural environments, which
focus on crop foraging and treat all other foods as “wild
foods” (e.g. Garriga, Marco, Casas-Días, Amarasekaran, &
Humle, 2018; Hockings & McLennan, 2012), that is, inde-
pendently of the successional stages in which they also
grow. The way slash-and-burn agriculture is depicted in
the two IUCN action plans follows the same pattern
(Kormos et al., 2003, p. 131, 139; IUCN, 2020, p. 13): it is
systematically represented by photographs of burnt land
rather than fallow vegetation (Figure 1). In addition,
some of the shrublands comprised within this classifica-
tion's savanna-mosaic habitat could derive from shifting
agriculture as well. For example, chimpanzees are sys-
tematically reported in the vicinity of Northwestern
Guinea's villages, an area defined as savanna-mosaic hab-
itat (Heinicke et al., 2019) in which, noteworthy, shifting
agriculture is by far the main human subsistence activity
(Brugière, Badjinca, Silva, & Serra, 2009). Overall, a bet-
ter discrimination of fallows and their inclusion in the
definition of agricultural surfaces would lead to a more
accurate picture of how chimpanzees relate to rotational
agriculture areas.

To our knowledge, three studies, not cited in the new
action plan, emphasize the importance of successional
habitats' food resources to some western chimpanzees. At
Bossou, in the forest region of Southeast Guinea, more
than half of the habitat consists of a mix of secondary for-
ests 15–70 years age. These habitats offer abundant and
diverse food species, with old fallow vegetation poten-
tially containing a diversity of available saplings whose
phenology yet needs to be investigated (Bryson-Morrison,
Matsuzawa, & Humle, 2016). In Northwestern Guinea
(Boké region), although chimpanzees' preferred foods are
mainly distributed in riparian forests and other dense for-
ests, up to 1/3 (Bourounda) and more than 50% (Niama
Yara) of all food resources include successional habitats

(a)

(b)

(c)

FIGURE 1 Representing slash-and-burn agriculture as

destructive (a) undergoing regrowth (b & c)—Guinea, Tristao

Islands, 2009. © Vincent Leblan. (a) Recently cut and burnt patch of

fallow vegetation. (b) Vegetation regrowth 2 years old containing

5 oil palm chimpanzee nests. (c) Vegetation regrowth several years

old containing tens of oil palm chimpanzee nests (background)
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among their main habitat types (Leblan, 2017). These stud-
ies echo another one conducted on Tiwai Island, Sierra
Leone, which describes chimpanzees selecting regrowth
habitats more often than expected (Fimbel, 1994).

The description of suitable chimpanzee habitat by
means of an agriculture/forest dichotomy is thus obvi-
ously accurate in the case of Ivory Coast's monoculture,
but cannot be systematically extrapolated to all of West
Africa, even though a steep population decline was docu-
mented at this scale. Significant densities of chimpanzees
are reported from some agroecosystems in Guinea
(Leblan, 2017) and Sierra Leone (Brncic et al., 2015, Gar-
riga et al., 2018). In Northwestern Guinea, the closed
shrublands comprised of dense and thorny successional
vegetation are not only a source of food, but also act as a
buffer between humans and chimpanzees. Chimpanzees
appear to easily navigate this dense vegetation, in con-
trast to the human inhabitants, which may partly explain
why chimpanzees persist there. Although, local religious
practices also forbid their consumption (Leblan, 2017).

Chimpanzees' tolerance of relative levels of cropland
versus fallow lands of various ages needs further investiga-
tion. The most comprehensive review to date of vertebrate
species diversity in West African forest-agriculture mosaics
reveals lower species richness in successional habitats than
in older secondary forests (Norris et al., 2010). However,
among vertebrates, this study considered only a selection
of birds, amphibians and small mammals (with a focus on
the rainforest biome). In contrast, various types of fallow
have been reported to buffer human presence for large
mammals such as antelopes, chimpanzees and elephants
(Marchesi et al., 1995), mountain gorillas (Hockings &
Humle, 2009) and probably pygmy hippopotamuses
(Hillers et al., 2017). The potential conservation value of
rotational agricultural landscapes is further supported by
evidence of brushy follow vegetation as an obstacle to
large mammal hunting because of poor visibility
(Naughton-Treeves & Salafsky, 2004). Similarly, agents of
Mont Péko National Park, Ivory Coast, report in 2021 a
recent drop of poaching levels following the colonization
of destroyed cocoa plantations by impenetrable succes-
sional vegetation (Amani and Leblan, unpubl. data).

For farmers of the Boké region of Guinea, the “crop-
land” and “forest” categories actually only refer to the two
extremities of a gradient of diverse farming opportunities,
encompassing multiple stages of vegetation regrowth from
early succession to old forest. This echoes other tropical
farming practices in which “shifting cultivators see forests
and gardens as part of a dynamic agricultural system that
continually rotates through the processes of ecological suc-
cession” (Wilkie & Lee, 2004). This dynamic categorization
of landscape mosaics, derived from farmers' knowledge and
experience, should invite us to take seriously the complex

pattern of the habitats they share with chimpanzees
(Leblan, 2017). It is not clear, however, how seriously “local
ecological knowledge” (IUCN, 2020, p. 31) is considered in
the new action plan, nor what this document refers to when
mentioning this concept. Indeed, the description of human
inhabitants' cognition throughout the IUCN plan is limited
to “superstitious practices,” “taboos” or “beliefs” about
chimpanzees. The IUCN plan fails to explicitly acknowl-
edge local knowledge of vegetation management for rota-
tional agriculture that provides any auxiliary environmental
benefits. This simply does not jibe with our experiences in
working with such people. In addition to the plan's empha-
sis on subsistence agriculture as a main threat, and on PAs
as a main conservation tool, the limited perspective of
inhabitant's cognition of their agricultural matrix strongly
suggests that the integration of farmers' ecological knowl-
edge in upcoming conservation actions is unlikely. The
inclusion of ecological anthropologists in the IUCN species
specialist group would help overcome such limitations.

4 | CONCLUSION

Although a 2019 IUCNmotion promoted great ape conserva-
tion in non-protected areas (https://www.iucncongress2020.
org/fr/motion/115/58217), obstacles remain to achieve that
goal. Rotational crop agriculture is still too readily blamed
for the decline of chimpanzee population in the new action
plan. The evidence from various West African regions pres-
ented here suggests that the story is likely more complex.
The IUCN working group recommendations lack a socio-
ecological context that allows for nuanced strategies taking
different agricultural systems into account (Table 1). Conser-
vation practice should rely on any available scientific evi-
dence (including doubts and unanswered questions) and be
much more contextual.

As mentioned in the IUCN plan (p. 43), addition of
new or expanded PAs over the next decade will be as an
offset to areas used in infrastructure development (roads
and dams), industrial agriculture, logging and mining.
This implies that ever larger areas will be lost to subsis-
tence farmers. The loss of land currently used for
subsistence agriculture exacerbates conditions for land-
use conflicts with institutional conservation stakeholders.
This will probably happen even where no significant
human-chimpanzee conflicts were initially reported
(Leblan, 2016). Although the IUCN has already promoted
strategies to favor human-ape coexistence with a focus on
crop feeding issues (Hockings & Humle, 2009), more
research is needed to understand how complementary
stages of vegetation regrowth are frequented by chimpan-
zees and may sustain them. This is especially the case in
regions where chimpanzee densities are considered
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significant. Conservation plans should better match the
extent and socio-ecological diversity found within
the current chimpanzee range. This should be considered
by the IUCN with a view to start building links between
conservation research and action in non-protected areas,
where a majority of western chimpanzees still live.

UNESCO's “cultural landscape” approach (whc.unesco.
org/en/culturallandscape/), which recognizes conservation
value to certain types of local ecological knowledge and prac-
tices, could inspire more inclusive action plans for the west-
ern chimpanzee and help to enlarge the conservation focus
on the value of shifting agriculture areas. Another inspiring
concept is that of “voluntary natural reserves,” a recent type
of PA in Ivory Coast designed to better involve local commu-
nities, and which could be developed alongside current Ivor-
ian PAs in commercial agriculture areas where chimpanzees
are still found (Soiret et al., 2019). These practices could pos-
sibly inspire similar actions in neighboring countries.

Discarding an antiquated fixation on “superstitions” and
“beliefs” in favor of full attention to genuine local ecological
knowledge would be an important step in favor of the com-
munities' “local engagement” (IUCN, 2020, p. 15) expected
in the next decade.
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