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Abstract

Throughout the world’s long history, the protection of nature has been in-
scribed by populations as an essence that enables them to understand it and
remain in close collaboration with it. The Itombwe Nature Reserve, in South
Kivu in the Democratic Republic of Congo, is home to the ethnically diverse
Bantu and Batwa peoples. Their vast ethnozoological knowledge demonstrates
their tenacity to contribute effectively to the conservation of mammalian
fauna, in addition to other important aspects of the management and preser-
vation of biodiversity. Through interviews with professional hunters and
bushmeat sellers, we identified the concept of use that combines the percep-
tions and activities of the people of the Itombwe Nature Reserve. A list drawn
up of the mammalian fauna in a grid area within a radius of 4 Km? shows 43
species divided into 9 orders, including 11 Rodentia, 10 Afrosoricida, 9 Car-
nivora, 7 Primates, 2 Pholidotes, 1 Cetarthiodactyla, 1 Carniformia, 1 Hydra-
coidae and 1 Proboscidea. Among these families, the small Rodentia mammal,
Cricetomis emini, is widely observed. It should be noted that one species is
Critically Endangered (CR), 6 Vulnerable (VU), 3 Endangered (EN), 3 Near
Threatened (NT) and 30 of Least Concern (LC). Wild mammals are used in
the Itombwe Nature Reserve firstly for food, then medicinally (zootherapy)
and finally culturally (superstition, amulets, sacredness, taboo, ceremonial
use). Taking into account the diversity index (species per mesh), particular
attention should be paid to the Malambo, maternities in the local language,
located in Mandja, Kitopo, Ngusa and Miki. Ethnozoology’s use of wild mam-

DOI: 10.4236/nr.2025.164007  Apr. 21, 2025

133 Natural Resources


https://www.scirp.org/journal/nr
https://doi.org/10.4236/nr.2025.164007
http://www.scirp.org
https://www.scirp.org/
https://orcid.org/0000-0001-7412-6763
https://doi.org/10.4236/nr.2025.164007
http://creativecommons.org/licenses/by/4.0/

0.-S. M. Mutula et al.

mals in the Nature Reserve landscape is proving to be a strategic conservation
approach that must be combined to motivate communities to become more
involved and to perpetuate their know-how and their interaction with mam-
malian fauna.
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1. Introduction

The protection of nature throughout the world has a long history of conserving
biodiversity, making reference to human-nature interactions.

Since the chronological tracing of history, it has been found that the ancestors
of humans by necessity have meticulously expressed a particular sense to probe
nature to increase their chance of survival. Thus, the animals that aroused interest,
then became targets of human observation, causing a fundamental cultivated
emergence that generated knowledge in zoology, allowing not only to directly ex-
ploit animals but also to interact closely in a complementary and equitable man-
ner in the interactions of the natural cycle [1]-[4].

It is demonstrated that the knowledge pronounced on the fauna by indigenous
peoples through hunters, guardians of custom, fishermen, breeders, ... who inter-
act more frequently with animals, has attracted the pioneer naturalist philoso-
phers to recognize through their writings these indigenous skills to make zoology
emerge as a science by making an essential contribution to the construction of
various cases, including the localization, collection, preparation and preservation
of new and known animal species [5]-[7] as well as various aspects of animal bi-
ology by supporting scientific studies related to fauna.

Although some scholars argue that Indigenous peoples’ knowledge in academic
research is inaccurate [8] [9], it is increasingly and officially claimed that the ap-
plicability of this knowledge of indigenous peoples has many advantages that ef-
fectively allow us to understand and respond to ecological problems, intensifying
the hazards of conservation in contemporary research [10]-[12].

The important mediators of dialogues in this scenario between indigenous peo-
ples’ knowledge and scientific knowledge in a collaborative framework, is pre-
sented by ethnozoology. On this, by community perceptions through analysis and
interviews with hunters, bushmeat sellers and customary guardians are presented
as the basis of the conservation of mammalian wildlife species in the Itombwe
Nature Reserve.

This study aims, through the ethnozoological approach, to assess the diversity
and relative abundance of mammalian wildlife in the Itombwe Nature Reserve
with a view to contributing to the establishment of reference data for conserva-

tion.
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2. Methods
2.1. Study Area

The assessment was conducted with communities in the Itombwe Nature Reserve,
in the South Kivu province, eastern DRC, recognized by Ministerial Decree No.
038/CAB/MIN/ECN-EF/2006 of October 11, 2006, through the Ministry of the
Environment, Nature Conservation, Water and Forests in Official Journal of the
DR Congo, 2007. It is located between 2°40' and 4°30' South latitude and 28°50'
and 29°10'E East longitude. It covers an area of 5732 Km?* with [13]. Located in
the North-East by Lake Tanganyika, covering the territories of Fizi, Mwenga,
Uvira and Walungu (Figure 1).

The INR is very rich in flora and fauna. The fauna is known for its birdlife.
There is a diversity of reptiles and amphibians. Gorillas, chimpanzees, buffaloes,
bushpigs, panthers, duikers, pangolins, small rodents and shrews, etc., are found

here. The rich flora describes more developed bamboo forests [13].
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Figure 1. Map of Itombwe Nature Reserve.

2.2. Data Collection and Analysis

A sample of professional hunters and bushmeat sellers were interviewed in the
INR landscape. The questions were divided into three parts: identification of the
respondent, perception of conservation in the RNI and knowledge of the compo-
sition and wildlife use of the INR.

The questions were designed in accordance with the ethics statement for data
release, participation in this study was voluntary and informants had to read a
short consent form supported by a brief explanation before they could begin an-

swering our questions.
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2.2.1. Ethnozoological Surveys

Nowadays, many species have become cryptic due to observed pressures, leading
to the scarcity of wild mammalian fauna that was once observed directly. As a
result, indirect techniques become more advisable to allow the collection of infor-
mation more quickly with irrefutable clues to inventory most mammals [14]-[16].
As part of this study, ethnozoological surveys were organized among people pre-
viously informed of the exercise.

Species identification activities were carried out in a structured manner, in sev-
eral stages combined and oriented to increase the viability of the data in environ-
ments where the supply of bushmeat is very frequent.

Two focus group sessions involving 20 people, a mix of hunters and bushmeat
sellers, were held in the villages of Wamuzimu and Kitutu. The species list was
based on Doumenge’s 1996 list of up to 56 mammalian species, but after these
discussions, 43 species were identified. The species classification is supported by
images of species from The Kingdon field guides to African mammals (2015).

Meetings with hunters for semi-structured interviews (one-on-one) allowed us,
through a limited list written in the local language, to strengthen reliability on the
level of local knowledge of the species, their places of supply in the INR, and the
interviewees’ use and perception of the INR. The selection of respondents was
based on snowball sampling and stopped when we saw repetition in the interview
responses [17] [18].
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a. Focus group on the spatialization and use of mammals; b. Loxondonta africana (Njoku); c. Gorilla gorilla (Igwidi);
d. Dendrohydrax arbereus (Mubinga); e. Helioscirus rufobrachium (Kisindi).

Figure 2. Mesh map for identifying mammal species in the RNI landscape.

And finally, we drew the spatialization of species, based on existing maps of the
INR with small village groupings within it; we distributed each species, one by

one, cited by previous surveys in approaches, by name of villages or a known place
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and this in a third focus group only axis on the distribution of species, the choice
of focus, allowed us to avoid bias, because the choice of the place of observation
of a species depended on a decision after a discussion with hunting professionals
gathered together [15].

For the distribution of the species (Figure 2), a grid of 4 Km? grid cells, with
numbers on the abscissa and letters on the ordinate, was superimposed on the
previously prepared map, and a centroid was placed in each grid cell. In this case,
a species X cited in the Katoke sites and located in grid N7, while a species cited
in the Kalundu site and located in grid K5 [19]-[21].

2.2.2. Data Analysis

Data were collected through interviews based on a structured questionnaire ad-
ministered using Kobocollect. At the end of the data collection activities, the data
were transferred from the database to the Microsoft Excel spreadsheet for statisti-
cal analysis.

Statistical analysis was carried out with the assistance of RStudio (version 4.3.0,
2023), to produce explanatory analysis graphs on qualitative and quantitative
data. Statistical analysis data on biological indicators were exported into QGIS to
produce maps of species distribution in the INR, as cited by hunters on species
richness, which represents the number of species cited in the area, dominance
(Dzl_[Zn(n—l)

N(N-1)

S
and N = total number of individuals) and the Shannon index ( H' = Zpi log, pi;

i=1

j , With D= Diversity, n=Number of individuals per species

or §= number of species, pi = proportion of individuals of each species to the
total: ni/N , N=Number of individuals any species, H'= result of equation). For
each of the species listed, the conservation status was determined based on the
species red list, by checking Version 2022-2 on the official IUCN website [17].
With the help of RStudio (version 4.3.0, 2023), a multiple factor analysis graph
was produced, to explain trends in the use of species structured in groups, in food,

in cultural activities (traditional) and/or in traditional medicine (zootherapy).

3. Results

3.1. General Characteristics of Informants

Figure 3 below shows the profile of respondents in the INR landscape, linked to-
gether with their activities, gender, age, education level and ethnic group, alt-
hough the emphasis is on hunters.

The discussions on species have more concerned hunters, because they are the
first in direct interaction with the animals through their regular attendance in the
hunting areas of the INR. This helps to explain the level of involvement of the
latter in conservation, although their professional activities are multiple, in addi-
tion to hunting, they are a first-rate supplier of bushmeat, and are mining diggers

in addition, one of the illicit activities within the reserve (Figure 3, Table 1).
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Figure 3. Profile of respondents in the INR landscape.
Table 1. Number of interviewers by profile.
Activities Sex Age Education Ethnic.group
Adul Old (45 Youth :
Without
Bushmeat Ore (18- years (Under _ . . . .
Hunter Female Male Primary Secondary University (level of Bembe Fulero Rega Shi
seller digger 45 and 10-18 .
education)
years) over) years)
Effective 179 102 51 57 275 198 77 57 89 179 38 26 83 45 160 45
Percent
(%) 53.8 30.8 15.4 173 82.7 59.6 231 17.3 26.9 53.8 11.5 7.7 250 13,5 481 135
3.2. Concept of INR Use in Relation to Conservation
Percepetion on the use of INR INR usage activities
. Place
Animal
: of Touri
conservation inspiration (;‘ggﬁ/?;
7 (3,50%)
Culture s
ceremc /
7 (5.90% 0
. Pro T -
p TTtee- of Cultural” ™ AES Gold
firev activities pann
(15,04%) 7.0 (25.90%) ; (6.34
Me'd;cal ~ :
resource : Charcoal !
entity : (9,06%) Countryside
(11,45%) Timber actiL\‘/itizzl
procurement (12.40%)
(11.11%)

Figure 4. Related concepts of INR usage access to perception and activities.

The interviewees, both hunters with and without multipurpose activities, evoke
a different concept of use (Figure 4), i.e. a service that arises from the INR sepa-
rately from perceptions and activities. In their concept, perception of use means
what the local community considers the INR to be as a place of concerted supply,

and activities means what is actually done in the INR, according to the results of

DOI: 10.4236/nr.2025.164007

138 Natural Resources


https://doi.org/10.4236/nr.2025.164007

0.-S. M. Mutula et al.

the semi-structured (individual) interviews.

Regarding the perception of the use of the INR, it is demonstrated firstly as a
conservation center for animals (21.20%) and trees (15.64%); then, a tourist entity
(15.05%), cultural ceremony (5.90%) and inspiration (3.59%) and finally a center
for procuring timber (11.11%), coal (9.06%) and heating (7.09%).

Lastly, there are the activities of use in the INR, which can be explained as a
place offering the possibility of hunting (52.34%), cultural activities (25.90%), ru-
ral activities (12.40%), gold panning (6.34%) and visits (3.03%).

3.3. Classification of Mammals According to Ethnozoological
Survey

Following interviews with local populations involved in hunting and the sale of
bushmeat, the presence of 43 species of mammals was reported in the INR land-
scape (Table 1). The species described belong to 9 Orders and 18 families. These
are: Afrosoricida (10 species), Rodentia (11 species), Carnivora (9 species), Pri-
mates (7 species), Pholidotes (2 species), Cetarthiodactyla (1 species), Carniformia
(1 species), Hydracoidae (1 species) and Proboscidea (1 species). Among these 43
species of mammals. Although diminished, thirty-six species of Mammals were
still found in the INR landscape. According to the [IUCN Red List status 2023, in
the INR, some species deserve special attention including the primates Gorilla go-
rifla (CR) and the Pan troglodytes (EN), then the Pholidota Manis gigantea (EN)
and Manis tricuspus (EN) and finally the Carnivora Panthera pardus (VU) (Table
2).

Table 2. List of wild mammal species recognized by the INR hunters.

IUCN 2023. Red
Local name

List of Threatened
Orders Families Scientific names Code (Rega & s 0. rea e.ne
Species. Version
Fouleru)
2022-2
Tenrecidae )
. Potamogales velox (Du Chaillu, 1860) Pv Konda LC
(Potamogalinae)
Suidae Potamochoerus porcus (Linnaus, 1758) Po Ngulube LC
Cephalophus silvicultor (Afzeluis, 1815) Cs Aseti NT
Cephalophus dorsalis (Gray, 1871) Cdor Naitimina, Aseti LC
Afrosoricida Cephalophus monticola (Thunberg, 1789) Cm Aseti LC
Cephalophus callipygus (Peter, 1876) Ccall Aseti LC
Bovidae Cephalophus leucogaster (Gray, 1873) Cleu  Kanatuli, Aseti LC
Hylocherus meinertzhageni (Ogilby, 1845) Hme Ngulube LC
Neotragus batesi (De Winton, 1903) Nbat Aseti LC
Tragelaphus spekei (PL Scaler, 1863) Tsp Njalu LC
Cetarthiodactyla Syncerus caffer (Sparman, 1779) Scaff Mboko LC
Carniformia Canidae Canis adustus (Sundevall, 1847) Cads Mabugani LC
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Continued
Hyaenidae Crocuta crocuta (Erxleben, 1777) Ccrocu Apuyé LC
Felis aurata (Temminck, 1827) Faurat Lwa'a VU
Felis serval (Severtzok, 1858) Fserval Abugulu LC
Felidae
Panthera leo (Linnaeus, 1758) Pleo Tambwe VU
Carnivora Panthera pardus (Linnaeus, 1758) Ppard Ngoyi vU
Genetta tigrina (Schreber, 1776) Gtigri Mukala LC
Viverridae Genetta servalina (Schreber, 1776) Gserva Mushimba LC
. . . Prich- .
Poina richardsonii (Thomson, 1842) 4 Mushimba LC
ar
Mustelidae Lutra maculicolis (Lichtenstein, 1835) Lmac NT
Hydracoidae Procaviidae Dendrohydrax arboreus (Fraser, 1855) Darb Mubinga LC
Manis gigantea (Illiger, 1815) Mgig  Ikage, Ntuba EN
Pholidota Manidae Mitri-
Manis tricuspus (Rafinesque, 1820) Kabanga EN
cusp
Cercopithecus hamlyni (Pocok, 1907) Cham Ngwele, Mbala vU
Cercopithecus 'hosti (Sclater, 1899) Clh Lubulu VU
Cercopithecidae
Papio anubus (Lesson, 1827) Panb Akamba LC
Primates Procolobus verus (Van Beneden, 1838) Psp Kulungu vU
Gorilla gorilla (Savage, 1847) Ggor  Igwidi, Ngila CR
Homnidae
Pan troglodytes (Blumenbach, 1776) Petro  Soho, Alema EN
Lorisidae Perodictus potto (Miiller, 1766) Ppot Ipumbi NT
Proboscidea Elephantidae Loxodonta africana (Anonymous, 1827) Lafr Njoku LC
Anomaluridae Anomalurus beecrofti (Fraser, 1853) Ab Lusha LC
Atherurus africanus (Gray, 1842) Aafr Njiko, Kiko LC
Hystricidae
Hpystrix cristata (Linnaeus, 1758) Hcrist Fumba LC
Nesomydae Cricetomis emini (Wroughton, 1910) Cem Mukumbi LC
Epixerus elbi (Temminck, 1853) Eelbi Kabushushu LC
Rodentia Epixerus wilsoni (Du Chaillu, 1860) Ewils Kulubango LC
Funisciurus anerythrus (Thomas, 1890) Fa Mukeli LC
Sciuridae Funisciurus lemniscatus (Le Conte, 1857) Fl Moko LC
Helioscirus rufobrachium (Waterhouse, 1842)  Hr Kisindi LC
Paraxerus sp (Forsyth Major, 1893) Psp Aholulu LC
Protoxerus stangeri (Waterhouse, 1827) Pst Kisindi LC

LC: Least Concern; CR: Critically endangered; EN: Endangered; NT: Near Threatened; VU: Vulnerable.

3.4. Biological Diversity and Distribution of Wild Mammals

Through semi-structured meetings and focus groups with hunters, locally hunted
wild species were listed and spatialized according to different areas known as

bushmeat and hunting supply locations as well as observation areas. The spatial
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location made is based on local knowledge.

Of the 42 mammal species inventoried within the INR landscape within the
radius of 4 Km?, the specific richness (Figure 5(A)) demonstrates that the signif-
icant variation in concentration is between 1 and 15 species. Two major areas are
characterized overall by positioning themselves as the most diverse in terms of
mammal species with 15 species. Although we can observe areas with 1, 4,7, 9 and
12 species. The comparison of the different diversity indices Dominance-D (Fig-
ure 5(B)) and Shannon-H’ (Figure 5(C)), also show areas of species concentra-
tions in certain radii, 7 e a concentration at the interval of 0.07 and 1 for Domi-
nance-D, in a representation of 0.26, 0.44, 0.63 and 0.81; and a concentration in
the range of 0 and 2.71 for Shannon-H, including among others 0.54, 1.08, 1.63
and 2.17.

The specific richness and diversity index, clarifies overall the concentration ar-
eas of the species currently existing in the landscape of the INR. The mammals
cited by the hunters are located in the centers, in less accessible environments and

protected by the guard services of the Reserve and far from the buffer zone.

(A) Specific richness (B) Dominance-D (C) Shannon-H'

10 20km

< #i .
0.07 0.26 0.44 0.63 0.81 1 ll.(‘)ll ll.5‘4 1 (‘)8 1.63 2.17 271

Figure 5. Spatial distribution of wild mammal species in the INR: (A) Specific richness; (B) Dominance-
D; (C) Shannon-H’.

3.5. Value of Traditional Wildlife Conservation Practices

Of 43 species of wild mammals listed during the interviews, the use value of these
emerged according to whether they are food (Food; 34 species), medicinal (Zoo-
therapy; 12 species) or Cultural (Superstition; 8 species). It turns out that some
species are used either in two or three categories. First in food-medicinal (Canus
adustus); second in medicinal-cultural (Cercopithecus I’hoesti) third food-Cul-
tural (Helioscirus ruforbrachium) and fourth in food-medicinal-Cultural (Po-
tamochoerus porcus, Papio anubus, ...) as can be seen from the concentration
trends of species around uses in Figure 6.

In addition to considering species as food resources, Table 3 gives the particular
use of certain species playing a role in medicinal resource used to treat certain
normal and supernatural diseases. Those playing the role of cultural resource are
used for the ornamentation and enthronement of kings, great chiefs guardian of

custom and some people having consideration divine according to their supersti-
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tion, if not sanctions can strike the non-initiated people and considered in the
local spiritualism. Pholidota Manis gigantea (EN) and Manis tricuspus (EN) in
most of the INR landscape and the Rega ethnic group in particular, they are the
two most venerable species, content of its customary consideration, they provide
strength, and supernatural competence, unique species specific to the king for his
enthronement. On this, sanctions that can lead to the death of two or three gen-
erations of a family for the person who killed them without the permission of the
king or chief guardian of custom and spiritualist, if it is captured or found, the
chiefs are informed before any use whatsoever. The pangolin is the emblematic
species of the Batwa and Bantu rega and sacred in the INR landscape; it is very

sacred.
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Figure 6. Multiple correspondence analysis (MCA) of concentration trends of wild mammals around

the uses.

Table 3. Description of species linked to their uses by communities bordering the INR.

Current Type of local use
Scientific names situation in the Medical Culture and Spiritual Reason for ban
INR landscape  (Zootherapeutic) Worn Sanction
Atherurus The bone is used to heal
i Decreases
africanus the fracture
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Continued

Cricetomys emini

Felis aurata
(Caracal aurata;
Profelis aurata)

Felis serval
(Leptailurus serval)

Gorilla gorilla

Loxodonta africana

Lutra maculicolis
(Hydrictis
maculicollis)

Manis gigantea

Manis tricuspus
(Phataginus
tricuspis)

Pan troglodytes

Panthera leo

Panthera pardus

Peroictus potto

Potamochoerus
porcus

Syncerus caffer

Stable

Decreases

Decreases

Decreases

Decreases

Decreases

Decreases

Decreases

Decreases

Decreases

Decreases

Decreases

Decreases

Decreases

The hairs are used to treat

kwashiorkor (mal
nutrition)

Bones are used to heal
fractures.

The intestines are used to
treat stomach aches

The stomach is used to
cure poison

The femur is used to pre-
vent cesarean section for
pregnant women

The hairs are used to heal
burns and bones to facili-
tate motherhood

Its skin is used in the manu-

facture of ornaments to clas-

sify the rank of custom
guardians

Bones are used to give physi-

cal strength

Faeces is used to find a lost
person

Its skin is used in the manu-
facture of the great King’s
hat

Its skin and tail are used in
tradition

The skin, teeth are used for
the King’s ornaments

Bones are used to give chil-
dren great muscle shape, es-
pecially at birth, and to give
them the strength to hold
something strongly with
their hands.

The hairs are used to treat The tooth is offered to the

burns and other skin dis- King for ceremonies and or-

€ases.

The carniere forehead

bone is used to treat acute

headaches

nament (Drum, etc.)

The skin for making drums
and the horns for trumpets

Talking about one’s
. Very guarded

spiritual use to the spiritual use b
iritual u

uninitiated leads to ¥ Y

the death of the
whole family

the guardian of
custom

Dead Totem animal,
Can bring a curse
on the whole family
and its descendants

sacred it cannot
be killed or
touched except
the Kings

The death of all
members of the
family

4. Discussion

The knowledge of the interviewed stakeholders, 332, including professional hunt-
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ers and the bushmeat seller, open to sharing according to different identification
classes, made it possible to highlight the concept of using the INR, to draw up the
list of wild mammalian fauna and the spatialization of species in meshed areas
according to their concentration. Indeed, out of the total of 42 species of wild
mammals reported by the surveys, one species was Critically Endangered (CR), 6
Vulnerable (VU), 3 Endangered (EN), 3 Near Threatened (NT), and all the others
are Least Concern (LC), i.e. 30 species, according to the [IUCN 2023 Red List.

This indicates not only the good knowledge of wild mammalian fauna by the
populations living near the INR Reserve, but also the importance of the surveys
carried out among them. It is recognized that ethnozoological surveys can provide
more information on mammalian wildlife, unlike standard inventories, which
most often take record time [22]-[25]. In this way, local knowledge is strengthened
by its quality by being permanently perpetuated by populations who are always in
interaction with wild fauna [6] [26].

The perception of use and knowledge of wildlife resources by the different com-
munities in the INR landscape demonstrates the specific way in which each hu-
man society relates to the biodiversity that surrounds it, being intimately linked
to its vision of the world and its representations. The protection of biodiversity
depends entirely on the perception demonstrated by the level of knowledge of the
communities that live in interaction with their environment, thus constituting the
very vital essence of their attachment to nature. Taking into account indigenous
knowledge and the attitudes of the latter that have made it possible to maintain
and manage until now become key elements in understanding the evolutionary
description of mammalian fauna in a region described by technological evolution
and the rise of human globalization on the discernible level of modern societies
living around the Reserves. It turns out that several authors recommend a thor-
ough analysis of the perceptions of local populations before taking them into ac-
count in understanding the real threats weighing on wildlife as well as in planning
conservation actions [27]-[30].

The areas, according to the grid within the radius of 4 Km? which demonstrate
the concentration of individuals as indicated by the distribution by the specific
richness, species require more special attention in the INR. Comparison of the
different diversity indices Dominance-D and Shannon-H’, reveals areas of inten-
sified protection in the reserve, such as the sites constituting the maternity wards
of the animals, called Malambo in local terms, located in Mandja, Kitopo, Ngusa
and Miki [31]-[35].

Zoological groups are represented by Afrosoricida (10 species), Rodentia (10
species), Carnivora (9 species), Primates (9 species), Pholidotes (2 species), Cetar-
thiodactyla (1 species), Carniformia (1 species), Hydracoidae (1 species) and Pro-
boscidea (1 species).The most abundant is the small mammal of the Rodentia,
Cricetomis emini which is very cosmopolitan observed, a species of least concern
(LC) according to IUCN 2023. Several reasons could explain this situation includ-

ing the management and the carrying of very numerous young.
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Consequently, according to the criteria of the International Union for Conser-
vation of Nature (IUCN 2023, Version 2022-2) [22] [36], the presence of species
such as Gorilla gorilla, Pan troglodytes, Cercopithecus I’hoestiand Cercopithecus
hamlyni, Manis gigantea and Manis tricuspus, Panthera pardus, Syncerus caffer,
Tragelaphus spekei reinforces the conservation value of the INR. These species
can be considered as “Flagship species” on which conservatives could base them-
selves to negotiate financial partnerships for better protection of the INR [36]-
[38].

Indeed, the species of medium-sized mammals reported by the interviewees
constitute proof that the Reserve is not yet completely emptied of its faunal po-
tential. Although many large mammals that could have been considered “em-
blematic’ have disappeared or become rare, the Bovidae and Sciuridae represent
a relatively important faunal background. It is therefore not an exaggeration to
consider that these two forests are not yet affected by the syndrome of “Empty
forest” [39] [40].

Scrupulously, it is prohibited and punishable by law any use of wild animals,
without any authorization in compliance with the established regulations [14]
[41] [42], several factors including poverty associated with the lack of inspection
in certain places [43]-[45] is most likely the reason why these communities use
wild mammals for food and medicinal purposes (Zootherapy), although for cul-
tural purposes (enthronement, celebration, dowry, superstition, amulet, sacred
character, taboo, traditional medicine, ceremonial use, etc.) for some cases, some
species are spared from this threat, which leads these communities to use wild
mammals as described in different literature [46]-[50]. This allows to establish the
Human-Wildlife relationship in the complex role of hunting and protection of
mammalian wildlife [23] [51]-[54].

The involvement of men in hunting is important, because it is also one of the
primary activities in the occurrence and addition to the source of family income,
after hunting one can sell and eat a part [5] [17] [53]. Women are more involved
in the commercial activities of bushmeat. This difference probably leads men to
consume more meat because they are more in contact with the available natural
resources than women [2] [55] [56].

In addition to the use of mammals for food, our results showed that mammals
also play a role in traditional medicine. Following similar current studies in sev-
eral tropical forest regions including Brazil, .... studies show that the majority of
animals used for medicinal purposes are wild animals [57] [58] because it is said
that species with effective medicinal properties are wild animals, this transmission
of zootherapeutic and transcendental knowledge learned by the younger genera-
tion from older people, called ancestors [18] [59]. It is worth noting that supersti-
tion has been shown to be common among communities, with both men and
women seeming to share the same beliefs that some species of wild mammals are
bad luck, with particular emphasis on the pangolin. Local beliefs, such as for mys-

tical and religious purposes, cannot be underestimated as they may have a nega-
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tive impact on species associated with conservation; as elucidated by other similar
works in tropical and semi-arid forests [23] [33]. However, some species are asso-
ciated with divine creatures, totemic of certain clans which include the Batwa and
the Bantu, not only in the forests but in the majority culture of the province of
South-Kivu.

Given the strong pressures observed on wild mammalian fauna in sub-Saharan
Africa, in the DRC and in the INR in particular, species have become cryptic [6]
[17] [60]-[64] associated with strong disturbances of the natural habitat, which
leads to the local loss of the original charismatic species and the appearance of

invasive species.

5. Conclusions

This study provides a comprehensive overview of the mammalian wildlife of the
Itombwe Nature Reserve. It reveals that the reserve is home to a relatively rich and
diverse mammalian fauna. Indeed, the presence of 42 species known to hunters
during ethnozoological surveys was reported.

Our study showed that the use of wild mammals in the INR landscape is still a
common practice and that the current conservation strategies adopted that estab-
lish certain areas as conservation units, must be reviewed because they still have a
deficit especially in terms of community education in the use of wildlife. Probably,
it is demonstrated that the motivation of communities to practice hunting is pov-
erty and particularly the lack of applicability of the law; cultural traditions are less
influential on the species. Nevertheless, it is important to mobilize the community
in the preservation process (Conservation), because it is very difficult to impose
conservation policies in communities where wild animals have always been con-
sidered essential resources. In order to avoid ethical conflicts between human
needs and wildlife conservation, these policies should take into account the social
and cultural aspects of local communities in the management of the use of mam-
malian wildlife.

Thanks to these measures, anthropogenic impacts on threatened species will
most likely be reduced. Ethnozoological studies with broader bases clearly demon-
strate that conservation is closely linked to the perception and hazards of society

and community in the forest landscape and in the case of the INR.

Implications for Conservation

Our results corroborate previous studies showing that ethnozoological ap-
proaches contribute effectively to the conservation of mammalian fauna, based on
the local knowledge of hunting professionals and bushmeat sellers [17] [44]. In-
deed, our methodology has provided data on a wide range of small and large,
abundant and rare species that make up the diversity of mammals in the Itombwe
Nature Reserve, rivaling most mammal survey protocols used in ecological sci-
ences and as proposed by different researchers, and is applicable and adaptable in

different regions of Africa where accessibility to certain areas is severely complex
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following the probable situation observed.

Therefore, in wildlife conservation management, it is important that ethnozo-
ological knowledge is taken advantage of, enabling understanding, succinct eval-
uation and offering a clear vision of the consideration of riparian communities
towards the Itombwe Nature Reserve, albeit with small rifts of change that may
relate to the interests and priorities of time and reality across generations.
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