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Ethnoecology and ethnomedicinal
use of fish among the Bakwele of
southeastern Cameroon

Ethnoécologie et utilisation ethnomédicinale des poissons chez les Bakwele de
Sud-Est Cameroun

Takanori Oishi

Introduction

Importance of ethnoichthyology in contemporary context of
conservation

Ethnoichthyology is a branch of ethnobiology, the studies of relationships between
humans and fish, people’s knowledge on fish and their utilization, and techniques of fish
captures (Akimichi 1978, Ankei 1989, Paz & Begossi 1996). It describes and analyses native
lore and associated cultural values related to fish. In contrast to a number of researches
on the other faunal taxa like mammals and birds, ethnoichthyological studies are still
few. It is also the case for the study of fishing activities in tropical rainforest. Fishing in
humid tropics with dense forest vegetation is smaller in scale than in savanna floodplain
and so often overlooked and lower evaluated than hunting (Gragson 1992). However,
since animal protein obtained from terrestrial mammals has become scarce, the potential
of aquatic resources in Congo basin rainforest has drawn attention as an alternative
resource to bushmeat in the context of conservation (Brashares et al. 2004, Rowcliffe et al.
2005, Brummett et al. 2010). In central DRC for instance, the contribution of fish to local
people’s diet increased each time that forest mammals were depleted during civil wars
and related economic crises (Kimura et al. 2012). Whereas it is revealed that consumption
of terrestrial fauna and aquatic fauna is related at a macro level (Brashares et al. 2004,
Rowcliffe et al. 2005), risks of ‘empty water’ induced by overfishing also exists (Brummett
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et al. 2009). In this trend, we need more information on how local rainforest inhabitants of
Congo basin perceive and utilize aquatic resources, especially fish.

Diversified fishing techniques and their implications in a historical
perspective

Central African horticulturalists of the Congo Basin are known to implement diverse
fishing techniques including bailing and stream poisoning, as well as the use of hooks and
lines, several kinds of fish basket traps, and netting (Ankei 1989, Takeda 1990). Among
diverse fishing method, the most common is certainly bailing (see also Comptour et al.
this issue, Dounias et al. this issue, Gallois & Duda this issue). Takeda (1990) pointed out
that bailing fishing or puhanse plays a significant role in food ecology among the Ngandu
of central Zaire as bailing fishing is highly reliable in harvest throughout the year.
Hunting by Bantu speaking peoples is characterized by diverse trapping tactics, which
enable to exploit mammals efficiently in limited areas of forest (Bahuchet 1993, Takeda
1990). Hunting and fishing are interrelated practices: For instance, borrowings of capture
methods between fishing and hunting gears were reported in different parts of the Congo
Basin, e.g. in DRC by Ankei (1989) in the Lualaba Basin, and by Hiroshi Masuda (personal
communication) near Wamba. These authors speculate the application of hunting
technologies — like trapping and spearing — to fishing.

Ethnolinguistic analysis of fishing specific vocabulary also indicates a contribution of
ethnoichthyology to the better understanding of the history of the Congo Basin. In his
tentative reconstitution of the history of Central Africa, Vansina (1990) suggests the
existence of ‘indigenous’ pro-fisherfolks who were different from the ancestors of the
current Pygmies. The livelihoods of these pro-fisherfolks were pending on inland capture
fisheries in riverine environment, far before the penetration of the Bantu expansion
(Vansina 1991). Pointing out the fact that different language groups over vast areas of the
Congo Basin share common terms for a few fish species and fishing practices, Vansina
speculated that the supposed pro-fisherfolks had been assimilated into various Bantu
groups.

Sociocultural dimension of small-scale fishing in multi-ethnic local
communities

A few previous studies have been exploring the social and cultural values pertaining to
fish and fishing activities. For example, Japanese ecological anthropologists have drawn
their attention on the social dimensions of fishing activities. Hanawa (2004) reports how
the Bobanda and their neighboring Aka Pygmies changed their attitude towards each
other during their shared seasonal settlement in fishing camps. Bobanda and Aka
Pygmies ease tensions that were generated by imbalanced exchange between the labor
force given by the Aka and the crops that they receive in return from the Bobanda.
During the dry season, the two groups cooperate in dam fishing expeditions, which are
occasions to restore peaceful relations between them (Hanawa 2004). Oishi (2010)
observed similar social processes between the Bakwele and Baka Pygmies of southeastern
Cameroon. Oishi argued the existence of a dual mode of social relationship construction
among the Bakwele: they change their social mode of daily interactions when shifting
from sedentary village to fishing camps, as a means to cope with social frustrations
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accumulated in the residential village. These frustrations are worked out and eventually
evacuated during the seasonal stay in the fishing camps (Oishi 2010, 2014). In both cases,
social boundaries constructed at the village tend to be weakened or ignored in fishing
camps. Inai (2010) further explored this scope beyond the usual and stereotyped forager
versus farmer dichotomy: He showed how immigrant commercial fishermen and local
subsistence fishermen implement contrasting yet complementary fishing strategies.
Instead of being a source of conflict, they result in a surprising cohabitation that is
motivated by cumulative and reciprocal benefits between these two groups of fishers
(Inai 2010).

On the basis of these previous studies, this paper will focus on the ethnoecology and
ethnomedicine of fish among the Bakwele of southeastern Cameroon to explore the
interactions between the ecological and sociocultural aspects of ethnoichthyology.

The Bakwele and fishing activities

Outline of Bakwele ethnography

The Bakwele speak a Bantu language, li-bekwil (Bakwele language)?!, that Guthrie
(1967-70) classified as A85b in Maka-Djem group. The Bakwele are organized in five
regional groups of Mebeeza, Ebaa, Mekuoob, Essel, and Ebit scattered in northeastern
Gabon, Northwestern and an enclave area of northeastern Congo Brazzaville, and
southeastern Cameroon (Siroto 1969). Bakwele’s population is estimated around 15,000 in
total (Lewis et al. 2016) and around 1,500-2,000 in southeastern Cameroon 2.
Documentation of Bakwele language and its local dialects are still poor (Cheucle 2008).

In southeastern Cameroon, most Bakwele are living along the Dja and Ngoko rivers. They
distinguish themselves in two local groups: dja-ko (people of upper Dja) and dja-ce
(people of lower Dja); dja-ko local group identity is shared among the people who had
descended from the upper Dja and whose ethnic origins are hybrid of Bakwele Ebaa,
Konabembe, and Djem; and dja-ce local identity is shared among the Bakwele Essel who
had arrived from lower Dja and from the Congo side of Dja river. Many Bakewele can also
speak lingala language as cultural and economic exchanges with Dja Congo side is
frequent. The data used in this paper is mostly obtained from dja-ko. Reflecting this
ethnic identity hybridization, local informants are used to multi-linguistic environments.

Sedentarization process and Subsistence economies

The Bakwele take strategy of multi-subsistence livelihoods (fishing, hunting, gathering,
as well as subsistence farming and cash cropping) in similar to the other forest dwelling
farmers like the Mvae and Ntumu of coastal Cameroon (Dounias et al. this issue) and the
Bongando in the Central Congo Basin (Kimura 1992). The major part of cash income is
obtained from cacao farming in southeastern Cameroon and in northwestern part of
Republic of Congo (Oishi 2012). Whereas there are few fulltime fishermen among the
Bakwele, fishing constitutes a considerable part of subsistence activities throughout the
year, although with a prominent occurrence during dry seasons (Oishi 2010, 2014). The
Bakwele use dugout canoes e-relle (me-relle) as well as walking to access to fishing sites.
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Bakwele subsistence economies are varying from region to region, but are overall based
on shifting cultivation. Bakwele’s cultivate plantain or cassava as a staple food crop,
depending on the local hydrology and soil condition; plantain cultivation prevails in the
area located in upland with clay soils whereas cassava cultivation dominates in the area
with seasonal flooding and sandy soils (Mengho 1978). The Bakwele also cultivate cacao as
a cash crop, which is their major source of cash income. They depend on the labor force
provided by the Baka Pygmies (hunter-gatherers) who live adjacent for decades (Oishi
2012). Barter economy of food resources (agricultural staple foods versus forest products
such as wild meat and honey) declined and wage labor became popular between the two
ethnic groups under the penetration of market economy with increased influence of
immigrant merchants on local cash economy (Oishi 2016).

The schedule of farming activities, especially those related to cacao production,
determines the annual life cycle of the Bakwele. Households slash secondary forest
vegetation during dry seasons and burn it just before the next rainy season. During the
rainy season, people stay in their village, harvesting and processing cacao beans; hunting,
fishing, and gathering are practiced nearby the village. During the major dry season,
many people disperse into the forest — sometimes more than two months and generally
far from their village — for long-term fishing and hunting expeditions that are called
kpeti dik. Long-term fishing expeditions are often described by Bakwele as ‘holidays’
(Oishi 2010).

Commercialization of fishing in southeastern Cameroon and
Bakwele

Industries such as mining and logging companies that extract tropical forest resources
are highly demanding in animal protein supply to feed their employees. Fresh and
smoked fish are consumed in quantity along with bushmeat (Figure 1). Such niche market
is relatively short-term driven as an average logging phase in one place will last only up
to ten years. Although I could not directly observe visits of fish buyers in the research
site, there are truly trading networks between immigrant fishermen and fish vendors
that are adjacent to cities and logging camps (Inai 2010). If the Bakwele capture fisheries
intervene first and foremost as a source of animal protein for their own subsistence diet,
they also to a lesser extent take part in this trade and constitute a secondary source of
cash income.

Industrial fishing tools (fishing hooks, fishing nylon lines, fishing net made of cotton or
nylon) are expensive for most of Bakwele. Nevertheless, fishing activities cannot become
intensive without input from other sectors of their economy such as cash cropping and
wage labor. In addition, the Bakwele take any member of their extensive families to their
fishing camps and even bring livestock — chickens and goats — with them (Oishi 2010).
Participants to fishing expeditions generally crave for fish, so most catches are consumed
at fishing camps. Surplus catches, if any, are smoked and stored for weeks; they will be
shared with absent family members, and might be sold if accumulated in great quantities
(Oishi 2014). 1t is thus difficult to find any clear boundary between subsistence fishing and
commercial fishing among the Bakwele. For many Bakwele, a fishing expedition is
perceived as an opportunity to ensure a good nutritional health to their children by
providing them with greater food intake — in quality, in quantify and in frequency —
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during the major dry season that is generally considered as critical in terms of food
availability (Oishi 2014).

Research area and natural environments

Ndongo village, where I conducted intensive research, is located on the shore of the Dja
river that delineates the international border between Cameroon and the Republic of
Congo. The Bakwele population in the research site is estimated around 250 peoples,
which is fewer than the nearly 300 Baka hunter-gatherers who live adjacently (Oishi
2010). Prior to their resettlement that was imposed by the French administration in the
1960s, the Bakwele were scattered in small number of households along the Dja river
(Joiris 1998). The construction of the first motor road in the late 1970s by a Liberian
logging company was a strong incentive for the Bakwele to leave their villages along the
river and to resettle along the roadside.

Water environment and flooding regime

The Dja watershed is a branch of the broader Sangha system (Figure 1), which constitutes
the extreme northwestern part of the Congo Basin (Brummett & Teugels 2004). The Dja
watershed is adjacent to that of the Sanaga, the Nyong, and the Ogooué, which belong to a
distinct biogeographical water system called the Lower Guinea district. A scientific
expedition conducted in the 1950s reported 160 fish species from the Dja (Vivien 1991).
The water color of the Dja river is slightly brown and heavily turbid; the Bakwele term
clear water as e-jaasal and turbid water as bimis.

Figure 1: Location of the Dja watershed in the Congo Basin
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Annual mean temperature is around 25 C° and annual rainfall approximates 1,500 mm at
the closest city of Moloundou. The overall climate type is four-seasons equatorial: There
are two rainy seasons (April to June and September to November) and two dry seasons
(July to August and December to March). The Bakwele recognize five seasons nbuu (mi-
nbuu) per year. In complement of the generic expressions mbii-be-bi (season of rain) and
mbii-gués (season of shine) that respectively refer to a rainy and a dry season, specific
seasonal episodes are termed such as pangani (minor rainy season), kuol (minor dry
season), ndua-kudl (the period following minor dry season), and banga (beginning of
major dry season). Seasonal fluctuations in rainfall create a dynamic cycle of water levels
(Figure 2). This dynamic is expressed by the Bakwele as a succession of inundations biyou
— in the middle of the major rainy season especially from October to the end of
November — and droughts ngel — in the late major dry season from January to March.
Even during a dry season, flash flooding bongo may occur after a sudden rain.

Figure 2: Monthly rainfall and water discharge at Dja river
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Rapid elevations of water flow during the rainy season can be a trigger to migration or
reproduction of Cyprinids and Silurids fishes (Chapman 2001, Brummett & Teugels 2004)
and the season of most active fishing coincides with low water level periods. If lack of
inundation continues for several years, it is recognized to result in decline of harvest due
to these fish communities. Obvious seasonality in fishing and fish consumption records
attests that fishing prevails in drier seasons (see Oishi & Hagiwara 2015 for parallel trends
in fish consumption in large cities). Previous study conducted near our study area
(Lobéké National Park) also reported significant increase in fish catches in the later
period of the major dry season (Makazi et al. 1998).

Vegetation

Forest vegetation plays a significant role in characterizing the various aquatic
communities of African rainforest by contributing to maintain water quality with shading
effect (Brummett & Teugels 2004). A great diversity of vegetation types covers the
research area: tropical evergreen forest, tropical semi-deciduous forest, riparian forest,
swamps and wetlands; not forgetting human modified secondary forests at various stages
of regeneration and resulting from human temporary residence for shifting cultivation,
hunting, gathering, and fishing activities (Oishi & Fongnzossie 2012), that Bakwele
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classify into ten landscapes: dik (generic term of ‘forest’), mbal (wet savannah that the
Bakwele do not recognize as ‘forest’), zaab (wetland dominated by Raphia spp., the
Bakwele do not recognize as ‘forest’), ebit (agricultural fallow that the Bakwele recognize
as ‘forest’), nguur (forest regenerated after abandonment of villages or camps for fishing,
hunting, and agriculture), saka (periodically flooded forest), meben (Gilbertiodendron
dewevrei mono-dominant forest), biya, or ba-dik (generic term for ‘primary forest’, which
refers to patches of forest that have not yet been used for slash-and-burn agriculture; ba-
dik literally means ‘big forest’), mekola (‘primary forest’ with thick understorey
vegetation and fairly limited range of vision), and selele (‘primary forest’ with sparse
understorey vegetation that allows a long range of vision).

Methodology
Participatory observation

Field research has been carried out between 2003 and 2015, with more intensive
observations during the major dry seasons of 2003, 2004 and 2007. I first made
participatory observation on fishing activities on both long-term and distant fishing
expeditions, and daily fishing activities close to the village. During participation, I
collected data on fishing methods and techniques, on fishing engines, and on
ichthyofauna by noting vernacular names and by taking specimens for further
identification. Collected specimens were brought to the Ecology and Environmental
Studies Laboratory in ASAFAS, Kyoto University, and were identified using identification
keys by Boulenger (1909-16) and Poll & Gosse (1995).

Ethnoichthyological interview

I made individual interviews on local knowledge about fish with seven adult male fishers
— who were all born between the early 1920s and the late 1960s — from different
Bakwele-Djako households. Four of them became key informants. All informants
practiced fishing as a part-time activity of their livelihoods. In the procedure of semi-
structured interviews, I used 48 pictures of fish specimens that I took in the previous
stage of my fieldwork. Pictures were shown in a random order and each informant was
asked about fish habitat, size and diet, but also about fishing methods, taste and dietary
value, medicinal use and any the other related knowledge. To better understand how
people recognize and perceive fish, I also asked informants to draw fish on their own.
French and Bakwele languages were spoken in the process of field survey, with the
support of Bakwele research assistants to avoid misleading translations.

Results and analysis
Fish names and folk classification

The Bakwele group the fish under the term st that refers to a classificatory category that
clearly differs from ‘humans’, ‘mammals’, and ‘birds’ categories (Figure 3). Fish category
is divided into ‘fish with scale’ (besu € kpapa) and ‘fish without scale’ (besu € djeg).
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Figure 3: Position of fish in Bakwele ethnozoology

mott titt  e-nen  Su
(human) (mammal) (bird) (fish)

su € pdpa su € djee
(fish with scales) (fish without scales)

I could collect 97 species of fishes that belong to 22 families (Figure 4) and that the
Bakwele recognize under 69 names?®. Scientific classification and Bakwele classification
was compared at family level (Figure 4). For five ethnospecies, the Bakwele have
distinctive Bakwele terms for naming successive life stages: Two terms for Hydrocynus
vittatus, Labeo spp., Clarias gariepinus, and Heterobranchus longifilis; Three terms for
Chrysichthys sp.

Figure 4: List of fish vernacular and scientific name. In case no specimen was collected,
identification was attempted from sketches and photos
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Family Scientific name Vernacular name Etymology and comments by informants tabool medicinal use
Barbus sp. mbak Knife'
Labeo cyclorhynchus ? buok B
Labeo greenii dabu +
CYPRINIDAE Labeo lineatus. seya +
Labeo longipinnis. 2 +
Labeo sp.1 moto/ esundu +
Labeosp2 na-numegouol Growth name for buok and szya +
BAGRIDAE Bagrus ubangensis gedjal kemedok Growth name. Believed to become ndim (Heterobranchus niloticus)
Auchenoglanis occidentalis mboka/ go-su +
Auchenoglanis sp. gtia +
Chrysichthys sp.1 ndum growth name of kmba
Chiysichthys sp2 buule/ boole growth name of kamba
CLAROTEIDAE
Chiysichthys sp.3 kamba Considered as the water king -
Chysichthys sp.4 abe-jin
Gephyroglanis sp. kaba
Parauchenoglanis punctatus ? | zil
Schilbe mystus.
SCHILBEIDAE Schilbe intermedius chemb2
‘Schilbe uranoscopus ? dolo Lack of adipose fin
Clarias gariepinus beme, mokongele (growth name for juvenile) | Growth fish +
Clarias sp. debe
CLARIIDAE Clarias spp. ngalo
Channallabes sp. ndia ‘Rainbow’. An eel catfish +
Heterobranchus longifils ndim Becomes large: 2m length at maximum +
MALAPTERURIDAE | Malapterurus electricus gugu +
Synodontis acanthomias ningi 7
‘Synodontis decorus gejal mengoko na  metong
‘Synodontis angelicus +
‘Synodontis cf. notatus +
Synodontis cf. omatipinnis kolokolo B
‘Synodontis . alberti +
‘Synodontis nummifer +
Synodontis spp. mengoko B
CHANNIDAE Parachanna sp. singa/ e-gle-e-dii “Water viper'
CENTROPOMIDAE | Lates niloticus 7 <capitaine> Very rare. Locally named ‘Capitaine d’eau douce’
Heterochromis mutidens bulu
Tilapia sp.1 salu
CICHLIDAE Tilapia sp.2 salu-e-bok
Tylochromis cf. variabilis
i salu-buoob
Ctenopoma ocellatum +
Ctenopoma acutirostre pily ‘Mourning clothes” +
Ctenopoma oxyrhynchum 2 +
Microctenopoma ansorgi kpakapekil pipilu Only appears in baoz
IDAE i ngong +
TETRAODONTIDAE | Tetraodon mbu gugu-boka Freshwater globefish +

22 Scientific versus Bakwele classifications were compared at the family level (Figure 5). In
eight families (Mormyridae, Alestidae, Mochokidae, Cyprinidae, Distichodontidae,
Cichlidae, Schilbeidae, and Anabantidae), the vernacular lexicon is less precise than
scientific names. Whereas I could not find clear Bakwele concept comparable to the
‘ethno-family’ evoked by Paz & Begossi (1996) among the Brazilian coastal fishermen, the
Bakwele have a few terms evoking ethno-species according to morphology, habitat, and
use value for certain groups of fish. For instance, the Bakwele recognize three ethno-
subfamilies of Mormyrids that are based on morphology and habitat criteria: kotd, €dja,
and zap. They also have ethno-subfamilies for Alestids (pop2 and tossi), and Mochokids (
kolokold and mengoko).
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Figure 5: Compared diversity of Bakwele fish names and scientifically recognized fish species for
all the fish families inventoried in the study area
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23 Drawings of fish by Bakwele fishers can give us information about how they look at and
perceive fish (Figure 6). Siluriforms are generally depicted from directly above, when
other species are mostly viewed laterally. Although my Bakwele informants recognized
certain obvious physical characteristics, they interestingly tend to neglect them in their
drawings, in favor of other less obvious parts of the depicted fish.

Figure 6: BUULU (Heterochromis miltidens)
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Picture: © T. Oishi and drawing by a Bakwele informant

24 Bakwele terms for some fish body parts: nuoub-su1 (mouth), kpapa (scale), €-dok (gill),
zaza (fin), €-duol (adipose fin), €-k&€z (caudal fin), zaza-koo (dorsal fin), zaza-si-md
(pelvic fin), pe-tok (pectoral fin), siib (barbel), nja-su (intestine)]

25 The use of aquatic resources by the Bakwele is not limited to fish. Various other aquatic
fauna — amphibians, reptiles, crustaceans — are captured and tasted as food (Figure 7).
The African dwarf crocodile Osteolaemus tetraspis is occasionally caught during bailing
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fishing. African water cobra Naja annulata sometimes enters fishing net. Frogs — Xenopus
amieti and Silurana epytropicalis that are commonly termed nan'pama, but also Xenopus
laevis — are major preys during dam fishing in the later half of the major dry seasons,
when the catching of Clariid catfishes starts declining after repeated fishing
exploitations. The African giant river prawns Macrobrachium spp. are not only heavily
consumed by fisher households for their recognized nutritional values; they also
represent a reliable source of income as they are sold 150 to 250 FCFA per deciliter in
local markets (Makazi et al. 1998). Shrimp production is quite abundant in several villages
close to the Lobéké National Park: Shrimps seem to favor specific streams for spawning in
the middle of the major dry season (February). Crabs and aquatic snails also constitute
appreciated snacks and side dishes.

Figure 7: Non-fish aquafauna (amphibians, reptiles, and crustaceans) captured by Bakwele fishers

11

Class or Family Scientific name Vernacular name
Pipidae Xenopus amieti and Silurana epytropicalis nan'Wama
Macrobranchium sp. 1 mwas/ a-bunmyas
Palaemonidae Macrobranchium sp. 2 toogo
Shrimp (indeterminata) jie
Characidae Crab (indeterminata) a-keko
(generic name of crocodile which grow large) geel
M?dslops cataphractus koli
Crocodylidae
Crocodylus niloticus mebuku
Osteolaemus tetraspis nban
GASTROPODA Snail (indeterminata) ngol-dii

Knowledge on fish habitat

The Bakwele classify waters into three generic categories: dii (river), zaab (marsh), and b
22z (waterpool). dii simply means watercourses as well as water itself. md-dii (small
river) corresponds to streams which pour into dii or ba-dii (big river). ma-dii often
disappears when water recedes during the dry season and ba2z are formed after flooding
during the major rainy season (Figure 8). Seasonal fluctuations of water level and
watershed dynamics are rightfully expressed in Bakwele vocabulary.
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Figure 8: Inland water ecosystems as perceived by the Bakwele

A: Bakwele perception of their water system (Source: Oishi 2006) -B: Aquatic water microhabitat as
recognized by the Bakwele (Source: modied from Oishi 2010)

The following examples of folk terms occurring redarly during fisher interviews
illustrate the richness of the Bakwele perceptionfdheir inland water environment:

-biyak+ is a hole or burrow on the bank of the upper padf a stream inside which fish,
individually or in groups, takes refuge during thenajor dry season.
e-t kis a deep water site in the riverbed. It is viewesk a specific form of hole.
ek -salu are herbaceous plantsStachytaphaeta cayennengerbenaceae) growing at the
shore, which are used as ‘indicators’ of the likefyresence of fish. (Figure 9)

saka refers to the riparian forest that grows along théDja river. Riverine edge o$akais
dominated by -s b Uapaca paludgdauphorbiaceae.

-s b Uapacdrees are carachterized by their stilt roots, know to form a privileged
habitat for a subgroup of Mormyrid fishes calletd su- -m -s b.

m kuk is a narrow pool formed by fallen trees into the vierbed.

The dense vascularization of the Dja watershed rétsun an intricate presence of water
inside every single part of the forest ecosystemrdm the Bakwele perspective, inland
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