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Ethno-zoological knowledge of reptile species involved in international
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Abstract

The objective of this work is to assess the evolution of international trade in reptile species
in relation to their state of conservation at the national level. The study was carried out in
southern Benin precisely in the municipalities with release sites. The sampling method
used is the technique of stratified random sampling. The ethno-zoological knowledge
was therefore evaluated by a survey of healers, hunters, farmers. Various ethno-zoological
parameters were determined for each target reptile species. The target species are those
regularly and legally exported over two decades. These species are locally known and
there is a diversity of local names reinforced by a high ethnic coverage rate (TCE). The
informants have a very good homogeneity of knowledge (IE >= 0.5) and a diversity of
uses of reptiles in the study area is noticed. A total of thirty-two (32) uses were obtained,
of which meat consumption (95%) is the most important. This confirms the fact that the

sossbarn@yahoo fr endogenous values relating to reptile species are increasingly abandoned in favor of food
uses. Note also that of all the types of specimens cited, only the whole animal is used
Received 21/02/2025 much more. This confirms the drastic regression of reptile populations.
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INTRODUCTION In recent years in West Africa, and particularly in Be-

In several regions of the world, we note the use of wild
species and their products to satisfy basic human needs
(FAO, 2017). Wildlife trade has worsened in recent years
with global population growth (Larsen et al., 2016)
and the discovery of the importance of several wildlife
species for medicinal and food uses (UNODC, 2013).
Millions of animal and plant species are traded inter-
nationally, mostly leaving African countries, to supply
markets in Asia, Europe and America (Affre et al., 2005;
Segniagbeto, 2016; Yawo, 2019). Trafficking in wildlife is
therefore a highly lucrative activity but one that must be
reprimanded for the survival of biodiversity and sustain-
able development (Dalberg et WWE, 2017). Therefore,
the world community has judged the establishment of
aninternationallegal instrument to control international
trade in wildlife. Thus, the Convention on International
Trade in Endangered Species of Wild Fauna and Flora
(CITES) was adopted in 1973 in Washington. It regu-
lates international trade in wild species to prevent their
overexploitation and disappearance from the natural
environment (Sigaud, 2020 a,b). This convention had
183 signatory countries in 2016 and protects more than
35,000 species of animals and plants which are marketed
in the form of living or dead specimens or in the form of
raw or finished products (https://logistics.public.lu/fr /
formalities-procedures/type-goods/animals/protected-
species-cites.html). But, despite the regulatory provi-
sions of this convention, significant illicit trade activities
in CITES specimens are still noted. Statistics have shown
that this widespread trafficking brings in billions of dol-
lars each year and may even be ranked third behind drug
trafficking and the sale of weapons (CCE, 2005; COM,
2016). Indeed, wildlife trafficking is based on socio-
economic as well as cultural motivations (FAO, 2017).
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nin, large quantities of animal specimens have been
exploited illegally (Sinsin et al., 2008; Kakpo, 2013; Toni,
2013; Sossa, 2014). Studies have revealed an increas-
ingly diversified operation of wildlife. Many animal
resources are now overexploited and animal species
are threatened with extinction (Neuenschwander et
al., 2011). Some have already disappeared while others
are on the endangered species list. This is the case, for
example, of the vipers (Bitis gabonica and B. nasicornis)
which are critically endangered on the IUCN Red List.
Of all the animal species involved in international trade,
reptile species are quantitatively and numerically the
most important. Indeed, snakes (pythons, vipers, etc.),
lizards (monitor lizards, chameleons, etc.) and turtles
are the three groups of reptiles which are the subject
of anarchic and fraudulent taking for export (Ineich,
2006; Sinsin et Kampmann, 2010). The survival of
these reptiles depends on the dynamics of exports and
the importance that mainly local populations place on
them. For example, the hunting for food, the supplying
many markets with dead snakes for medicinal and occult
uses (Toudonou et al., 2015; Sinsin et al., 2008) could
considerably reduce the species richness of the fauna
(UICN et TRAFFIC, 2019). This poaching affects both
unprotected and protected areas. However, populations
consider natural areas and reptiles to be sacred (Kpéra
et al., 2004; Toudonou et al., 2004; Mensah et al., 2006;
Bio Ouré et al., 2015). These uncontrolled removals of
reptiles in the wild could lead to a drastic decline in their
population and disruption of the trophic chain. It is
urgent to protect them while developing techniques for
their restoration. It is in this vision that the CITES-Be-
nin, through the General Directorate of Water, Forests
and Hunting in Benin (DGEFC), regularly organizes
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the releases of reptiles in the wild. In addition, it largely
only authorizes the export of specimens from breeding
sites. It is also important to define conservation strate-
gies involving local populations; because the sustainable
management of tropical ecosystems requires participa-
tory approach (Mate, 2014; Koto Mata, 2015). It is in this
context that the present study entitled “Contribution
to ethnozoological knowledge of reptile species mostly
involved in international trade: implications for sus-
tainable conservation in Benin (West Africa)” finds its
importance. The study will therefore focus on regularly
traded live reptile species, which are primarily intended
for the legal pet trade, but which in some cases supply
production industries such as breeding for meat and
skins. We aim to assess the contribution of endogenous
knowledge in the conservation of reptile species and also
to identify the main wild sources of supply in Benin. The
species regularly and legally exported over two decades
mainly consist of: Python regius, Varanus exanthemati-
cus, Varanus niloticus, Kinixys belliana, Python Seba,
Calabaria reinhardtii and Kinixys erosa (Sossa, 2021).

MATERIAL AND METHODS

Presentation of the study area

With an area of 114,763 km? Benin republic is located
on the coastal strip of the Gulf of Guinea and is located
between the parallels 6°10° and 12°25 of North latitudes
and the meridians 0°45’ and 3°55° East longitudes. It is
bounded to the north by Niger, to the south by the At-
lantic Ocean, to the east by Nigeria and to the west by
Togo and Burkina Faso.

Southern Benin is the region of high concentration
of reptiles in Benin (Sinsin et Kampmann, 2010). The
study was therefore conducted in South Benin, between
meridians 1°40” and 2°45” East longitude and parallels
6°15 ‘and 7°30° North latitude (Figure 1).

The study area therefore corresponds to the Guinean or
Guinean-Congolese zone which benefits from a subequa-
torial climate with a bimodal rainfall regime. The rains
are distributed over two rainy seasons of unequal dura-
tion, a large one from March to July and a small one from
September to October, interspersed by two dry seasons,
a large one from November to February and a small one,
centered on the month of August. Rainfall is decreasing
from East to West: from 1300 mm in Porto-Novo to 900
mm in Grand-Popo. This zone is characterized by a high
relative humidity (85 to 90%) and an average annual
temperature oscillating between 23 and 32°C.

On the phytogeographic level, South Benin includes
a mosaic of dense humid forests, savannas, meadows,
mangroves and fallows (Adomou et al., 2011). The
topography is variable ranging from flat lands with fer-
ralitic soils to alluvial plains through valleys (lowlands)
with hydromorphic soils and vertisols.

The population of South Benin has 5,369,774 inhabit-
ants divided into 3 main ethnic groups namely: Fon and
related, Adja and related and Yoruba and related (INSAE
2013). Taking into account the distribution of the popula-
tion in the regions of the country, the Fon and related are
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mainly spread out in the southern departments with a
high proportion in Zou (93%), Atlantique (80%), Oueme
(79%) and the Littoral (57%).

In Benin, the agricultural sector occupies half of the popu-
lation and contributed 25.2% to the national Gross Domes-
tic Product (GDP) (INSAE, 2007). Although constraints
linked to climatic variations are considerable, agriculture is
the primary activity of the agricultural sector and contrib-
uted 33% of its GDP in 2013 (MAEP, 2013). The livestock
sub-sector comes second among agricultural activities
with a herd dominated by cattle, goats, sheep, poultry, etc.
but also to a lesser extent by unconventional productions
such as grasscutters, snails and ostriches (ONASA, 2008).
The other sectors employing the Beninese population are:
commerce (27%), crafts (17%) and others (7%).

Collection of data

The chosen municipalities are those where the takings
as well as the releases of reptile species had been made.
On the basis of this criterion, five (05) municipalities
located in the south of Benin were selected. They are:
Abomey, Abomey-Calavi, Agbangnizoun, Ouidah and
Zogbodomey (Figure 1). The sampling method used is
the technique of stratified random sampling. On the ba-
sis of the existing documentation, the defined strata are:
farmers, hunters and healers. A total of 150 informants
who know the selected species were surveyed, or 30 per
municipality, at the rate of 10 per defined stratum.
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Figure 1: Location of South Benin, department area and prospected
municipalities
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The perceptions of rural communities by reptile species
were therefore assessed through ethno-zoological sur-
veys on the basis of a semi-structured questionnaire. The
different sections of the questionnaire are: the identity
of the interviewee, the vernacular names of the species,
the different specimens sought by species, the places of
taken or the main wild sources of supply, the various uses
linked to the specimens, the socioeconomic motivations,
the cultural motivations, the threat and conservation
factors of the species. Photos of each target species will
be kept to facilitate recognition.

The profile of the people interviewed or informants is
summarized in Table 1. They are divided into seven
ethnic groups mainly represented by the Fon (76%) and
the Aizd (12%). They are mostly men (82%), literate at
primary level (45%) and non-literate (39%). Regarding
the profession, we note farmers, hunters and healers
(33% each one). As for religion, animists are dominant
(55%), followed by Christians (43%).
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Data processing and analysis

The matrices of the different modalities collected were
the presence (1) absence (0) with the Excel software.
Data from ethno-zoological surveys were analyzed using
the relative frequency of responses, degree of homogene-
ity of knowledge, Factor Correspondence Analysis (CFA)
and various ethno-zoological parameters (Table 2).

« The degree of homogeneity of the respondents’ knowl-
edge was assessed by the diversity index of Shannon and
the equity index of Pielou.

« Analysis of Variance (ANOVA) was performed for the
number of citations per use within each species.

« The chi-2 test was carried out for dependency number of
uses on the ethnicity; age, sex, profession, level of education
or religion of the respondent. A Factorial Correspondence
Analysis (CFA) was carried out to establish the links be-
tween use categories and the categories of respondents.
The R software was used and the normality of the data
was checked beforehand.

Table 1: Structure of respondents according to socio-professional categories

Socio-professional categories Number of respondents Percentage of respondents (%)
a < 50 years 89 59
Age (@) a > 50 years 61 41
Aizd 18 12
Fon 114 76
Goun 2 1
Ethnicities Holli 3
Houéda 4 3
Sahoue 4 3
Xwla 3 2
S Female 27 18
x Male 123 82
Mliterates 58 39
. Elementary-level literates 67 45
Level of education High school literates 23 15
University-level literates 2 1
Farmer 50 33
Profession Hunter 50 33
Healer 50 33
Religi Animist 83 55
cligion Christian 65 43
Muslim 2 2
Table 2: Ethno-zoological parameters, analysis variables and conditions of validity
Parameters Formulas Interpretation References
Relative frequency F=(S/N) x 100, with S: number of people |
¢ F) or FR who provided an answer in relation to a | It is expressed as a percentage. -
of response ( variable; N: total number of respondents.
) Tce = (N x 100) / Nte, where N is the
Ethnic coverage rate | number of cthnic groups using a given It allows to know the extent of use of a local name. (Dassou et al.
(TCE) name to designate a species and Nte the 2018)
total number of surveyed ethnicities.
It measures how many respondents use each species and
Diversity index ID = - £(ni/N)In(ni/N), where ni is the 1]1)9W th;; ,krllowletlilge S glstgl,?uted de}montgnr)espgnttm& Adapted from
. iversity is low when its, medium if ID is between . .
of knowledge of pumber .Of uses cited by the respondent 3 and 4, then high when ID > 4 bits. A low index value Fronper & Pichod-
respondents (ID) iand N is the sum of ni. means that only a small group of respondents have mostof | Viale (1995).
the knowledge about the species.
It measures the homogeneity degree of the respondents’
knowledge. It varies from O to 1. The closer it tends to | Adanted from Le-
Equity index of re-| IE=ID/ID,  withID = In(n), where | 1, the more there is a fair citation of uses. If [E<0.5, the P
. max max . gendre et Legendre
spondents (IE) n is the total number of respondents. knowledge of the respondents is not homogeneous. If IE
>0.5 there is an equitable distribution of knowledge about (1984)
the uses of the species within the surveyed populations.
Importance value of IVs =nis/n; nis = number of people who | Itmeasures the proportion of respondents who consider a speci- Adapted from Byg
. IVs) designated a specimen «s» very impor- | men to be the most important. The value varies between 0 and et Balslev (2001)
specimens ( tant; n = total number of surveyed people. | 1. IVs <0.5: not very important; and [Vs > 0.5: very important.
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RESULTS

Local taxonomy of reptile species

Case of python species

The three species of studied pythons are: Python regius,
Python sebae and Calabaria reinhardtii. They are des-
ignated respectively by three, five and six local names
(Table 3). The popular appellations with the highest
ethnic coverage rates are “Dangb¢” (86%) for P. regius,
“Hon” (100%) for P. sebae and “Dodan” (86%) for C. rein-
hardtii. The names with the highest response frequencies
are “Gossou” (70%) for P, regius, “Hon” (64%) for P. sebae
and “Dodan” (55%) for C. reinhardtii.

Case of monitor lizards

The two species of monitor lizards involved in the study
are: Varanus exanthematicus and Varanus niloticus. They
are designated respectively by ten and four local names
(Table 4). The appellations with the highest ethnic cov-
erage rates are “Fandjivé” (100%) for V. exanthematicus
and “Tové” (100%) for V. niloticus. They are the most
popular with high response frequencies of 60% for V.
exanthematicus to 73% for V. niloticus.
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Case of turtle species

The two species of turtles concerned are: Kinixys erosa and
K. belliana. They are designated respectively by seven and
eight local names (Table 5). The names with the highest
ethnic coverage rates are valid for each of the two species.
The most popular are “Logozo” (71%) and “Okro” (43%).

Categories of uses and diversity of uses of tar-
geted species

A total of thirty-two (32) uses were obtained. They have
been grouped into four categories of use. The Food cat-
egory has the highest response frequencies (95%) with a
single use. It is followed by Employability (55%) with 5
uses, Spiritual practices (50%) with 13 uses, and Tradi-
tional medicine (30%) with 13 uses (Table 6). Consider-
ing all the species of reptiles, the most cited uses with
response frequencies greater than 10% are: consumption
of meat (95%), collection and sale of specimens (29%),
trafficking in skins (12 %) and protection against be-
witchment (12%). It should be noted that the number of
citations per use varies significantly within each species.

The most sought-after specimens used are the whole ani-
mal (96%), skins (16%), head (12%), teeth (10%), fat (10%)

Table 3: Local taxonomy of python species according to ethnic groups

Speci Local names (T, in %) Relative frequency (%)
pecies Languages Aiz6 Fon Goun Holli | Houéda | Sahoue Xwla
P, regius Dangbé (85.7) 12.0 2.7 1.3 0 2.7 2.7 2.0
Gossou (42.9) 3.3 70.0 0 3.3 0 0 0
Tchaklo gossou (14.3) 0 4.7 0 0 0 0 0
Amanmenou djakpata (14.3) 0 33 0 0 0 0 0
P sebae Dangbé (28.6) 3.3 3.3 0 0 0 0 0
Ehon (14.3) 0 0 0 0 0 0 1.3
Gossou (28.6) 0 3.3 0 1.3 0 0 0
Hon (100) 10.0 64.0 1.3 2.0 2.7 2.7 2.0
Amidan (14.3) 0 3.3 0 0 0 0 0
C. reinhardtii Dangbé (71.4) 4.7 0 0.7 0 1.3 2.0 2.0
Dodan (85.7) 7.3 54.7 0.7 3.3 1.3 0.7 0
Domindan (14.3) 0 4.0 0 0 0 0 0
Gossou (14.3) 0 8.7 0 0 0 0 0
Zandan (14.3) 0 3.3 0 0 0 0 0
Table 4: Local taxonomy of monitor lizards according to ethnic groups
Speci Local names (T, in %) Relative frequency (%)
peeles Languages Aiz6 Fon Goun Holli Houéda | Sahoué | Xwla
Abodé fandjivé (14.3) 0 33 0 0 0 0 0
V. exanthematicus | Fandjivé (100) 11.3 60.0 0.7 3.3 2.7 2.7 2.0
Gbémevé (14.3) 0 2.0 0 0 0 0 0
Kpodjivé (14.3) 0 6.0 0 0 0 0 0
Ové (57.1) 0 0 0.7 0 2.7 2.7 0.7
Vé (71.4) 4.0 1.3 0.7 0 2.7 0 1.3
V¢ aguéton (28.6) 0 0 0.7 0 0 0 0.7
Vé gbéminton (28.6) 4.0 1.3 0 0 0 0 0
V¢ kpodjiton (14.3) 0 33 0 0 0 0 0
VE 1éwé (14.3) 0 3.3 0 0 0 0 0
V. niloticus OvéA(28.6) 0 0 0.7 0 0 0 0.7
: Tové (100) 11.3 73.3 0.7 3.3 2.7 2.7 2.0
Vé (57.1) 33 1.3 0.7 0 0 0 1.3
V¢ tominton (57.1) 4.0 1.3 0.7 0 0 0 0.7
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and shells (5%). To this are added the bones, the vertebrae,
the tongue, the limbs, the eyes. For all species, whole ani-
mals are the specimen types with very high value and high
use (IVs>0.5). On the other hand, the other types of speci-
mens have a low value (IVs < 0.5). We deduce that there is
a strong pressure on adult individuals, especially parents.

Influence of the citation frequencies of the use cat-
egories on the socio-professional characteristics

The independence test of Chi-square shows that the ci-
tation frequencies of the use categories strongly depend
on the variables linked to the profession (p = 0.0000)
for each species. For the other categories, the citation
frequency of the different use categories does not induce
a significant dependence from one socio-professional
characteristic to another at the 1% level (Table 7).

17

Overall, the Factorial Correspondence Analysis (CFA),
applied to the variables linked to the profession and the
categories of use, shows a total inertia of 100% for each
of the species, i.e., more than 90% for the F1 axis and less
than 10 % for axis F2 (Figure 2). We deduce that the first
component alone explains the dependence of the citation
frequencies on the profession characteristic. It emerges
from this figure, that the healers mainly use the specimens
in spiritual practices and traditional medicine. This may
be due to the fact that healers have more knowledge about
the uses related to these two categories. This observation
can also be explained by the fact that species in particular
Python spp. are used in rituals serving as protection for the
population. Regarding the food category, we note that it is
mainly farmers and hunters who use the species for food.
The latter make more of it a job (collecting specimens)
which provides them with monetary income.

Table 5: Local taxonomy of turtle species according to ethnic groups

Species Local names (T, in %) Relative frequency (%)
Languages Aizd Fon Goun Holli Houéda | Sahoué Xwla
K Logozo (71.4) 12.0 44.0 0 3.3 2.7 0.7 0
. erosa
Logozo avlaya (14.3) 0 16.0 0 0 0 0 0
Logozo avlayanon (14.3) 0 6.7 0 0 0 0 0
Logozo bocdnon (14.3) 0 6.0 0 0 0 0 0
Logozo tominton (14.3) 0 33 0 0 0 0 0
Kro (28.6) 0 0 0.7 0 0 0 2.0
Okro (42.9) 0 0 1.3 0 0 2.7 2.0
Logozo (71.4) 8.0 333 0 2.7 2.7 0.7 0
Logozo boconon (14.3) 0 10.0 0 0 0 0 0
Logozo drandran (14.3) 0 33 0 0 0 0 0
. Logozo fandjiton (14.3) 0 33 0 0 0 0 0
K. belliana Logozo fonton (14.3) 0 3.3 0 0 0 0 0
Logozo vovo (42.9) 4.0 22.7 0 0.7 0 0 0
Kro (28.6) 0 0 0.7 0 0 0 2.0
Okro (42.9) 0 0 1.3 0 0 2.7 2.0
Table 6: Main uses and mode of use of reptile species
Categories Uses Involved species and Frequency | Specimens Method of | Mode of ap- | Combi-
of uses of response Used preparation plication nation
P. regius (87%), P. sebae (87%)), Water +
Meat consump- | C. reinhardtii (96%), V. exanthe- . . Oral, con- | Cooking
Food tion maticus (96%), V. niloticus (96%), Whole animal Cooking sumption ingredi-
K. erosa (99%), K. belliana (99%) ents
Manufacture of | P regius (2%), P. sebae (2%), V. exan- . . . Threads/
leather shoes thematicus (11%), V. niloticus (11%) Skins Indeterminate | Indeterminate Cords
P, regius (10%), P. sebae (5%, Acquisition of
Breeding prac- | C. reinhardtii (14%), V. exanthe- . d :
tice maticus (8%), V. niloticus (8%), Whole animal preignant a‘I(lll— None None
K. erosa (10%), K. belliana (10%) mals (gravids)
Employ- Fat removal
ability Fat trafficking P, regius (4%), P. sebae (3%) Whole animal | by kjl_linglthe None None
anima
) Removal of the )
P. regius (10%), P. sebae (9%), C. Whole animal Slc(:lrlésob agilgfg?- Indeterminate| None
Skins trafficking | reinhardtii (3%), V. exanthemati- Removal of the
cus (31%), V. niloticus (31%) Skins skins by massa-| ~ None None
cre of animal
P regius (42%), P. sebae (41%)),
Wild-taken and | C. reinhardtii (22%), V. exanthe- . .
sale of specimens | maticus (23%), V. niloticus (23%), Whole animal | Indeterminate None None
K. erosa (26%), K. belliana (26%)
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Table 6: Main uses and mode of use of reptile species (cont'd)

Categories Uses Involved species and Fre-| Specimens | Method of prepara-| Mode of ap- | Combi-
of uses quency of response Used tion plication nation
Put the powder
between the None
P, regius (1%), P. sebae (1%), | Teeth Calcination / Powder | gums
Ease of teeth- " ; 0 T d| Black
ino in children V. exanthematicus (23%), V. 0 wear aroun ac
Ing i c niloticus (23%) the neck threads
Tongue Indeterminate To wear around |~ Black
& the neck threads
Make incisions
Hind limbs Calcination / Powder | with the pow- None
der on the legs
Ea.se (?fmqtor V. exanthematicus (11%), V. &
skills in chil- Toticus (11%) Lanoue Indeterminate To wear on Threads/
dren ritoticus (117 & oneself Cords
Teeth Indeterminate gﬁ;;’:ﬁr on t}]?rlzglés
Fortification of V eﬁfanthe:)naticus (2%), V. Whole animal Calcination / Powder Bath Water
newborns niloticus (2%) / Soap
P. regius (4%), P. sebae (3%),
Traditional C. reinhardtii (3%), V. exan- To cure several | Indeter-
drues thematicus (5%), V. niloticus | Whole animal | Massacre of animal diseases minate
& (5%), K. erosa (6%), K. bel-
liana (6%)
Traditional P, regius (2%), P. sebae (2%) | Fat/ Qil None Cutaneous, None
ointment 18 o Body massage
Fat / Oil None Cutaneous, Indeter—
Treatment of ) Body massage | minate
P regius (5%), P. sebae (5%) . PRy
fever . Calcination / Powder Koto” +
Whole animal /S Bath
oap Water
Treatment of , . Lockthelive pythonin | Cutaneous, Petrol +
stroke P regius (1%) Whole animal a 20L container, con- | Body massage | Palm oil
taining a little petrol.
Traditional After the animal dies,
medicine |, ¢ remove it to collect the C Petrol
reatment o P regius (1%) Whole animal | oil. Add red oil to the | Sutaneous, etrol +
Hypertension latter. The final prod- Body massage | Palm oil
uct obtained will be
used for the massage.
Application
. 0 o,y | Whole animal | Calcination / Powder | on the affected Palrrll k.?r_
Treatment of P regius (1%), P. sebae (1%), part nel o1
hemorrhages C. reinhardtii (2%), K. erosa Application
4%), K. belli 49 .
(4%) elliana (4%) Shell Calcination / Powder | on the affected Palm kgr
nel oil
part
Salt +
— Palm
o Application kernel oil
Treatment of Head Calcination / Powder | on the affected
hemorrhoids | P. regius (3%), P. sebae (3%), part Palm
C. reinhardtii (3%), K. erosa kernel ol
(23%), K. belliana (23%)
Salt +
. Application on Palm
Shell Calcination / Powder the affected part | kernel oil
. Make incisions
E'reat'ment of | P regius (2%), P.osebae (2%), Vertebrae Calcination / Powder | with the pow- None
ip ailments C. reinhardtii (2%) d .
er on the hips
Treatment of P regius (1%), P. sebae (1%),
K. erosa (1%), K. belliana|Fat / Oil None Massage of feet None
swollen feet (1%)
Fat / Oil None Application on None
the affected part
Treatment of | P. regius (1%), P. sebae (1%), Application on
wounds and C. reinhardtii (1%), K. erosa | Whole animal | Calcination / Powder thlz paffecte d part None
abscesses (4%), K. belliana (4%) Aoliea P A
o pplication on | Palm ker-
Shell Calcination / Powder the affected part | nel oil
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Table 6: Main uses and mode of use of reptile species (cont'd)
Categories Involved species and Fre-| Specimens Method of | Mode of ap- o
Uses . c L. Combination
of uses quency of response Used preparation plication
Brings fresh- .
Spiritual | NESS O the area }C)’rffllnu]fa(rla(')?l? (Z(;e;bae(l%), Whole animal | Rituals Find a good | Water
Fei(r;ciceels which shelters it | 0 place for the
P Brings peace | P regius (1%), P. sebae (1%), animal in the
to the house C. reinhardtii (4%), K. erosa | Whole animal | Rituals house Water

that shelters it

(2%), K. belliana (2%)

Head

Calcination /

Bath, 2 times

“Koto” + Water

Attracts luck | P. regius (9%), P. sebae (9%), Powder / Soap |a day
and success C. reinhardtii (9%) . Calcination / Water + “Kotd” +
Whole animal Powder / Soap Bath Other ingredients
“Koto”
P regius (1%), P. sebae (1%), L Water +“Kot6” +
Attracts money | K. erosa (2%), K. belliana | Whole animal IC, alc:lnat}osn ! Bath Other ingredients
(3%) owder / Soap “Koto” + “Ablawa”
Perfume + other
ingredients
: Calcination / “Koto” + “Ablawa”
P, regius (1%), P. sebae (1%), Whole animal Powder / Soap Bath Perfume + other
Have charm V. exanthematicus (1%), Powder to put ingredients
and be loved | V. niloticus (1%), K. erosa Calcination/ |; :
(39%), K. belliana (4%) | Head Powdor | the person you | None
want to bewitch
“Atakoun” +
Skin Indeterminate To keep on Other ingredients
oneself Samples of plant
P regius (11%), P. sebae species
Makine of (11%), C. reinhardtii (9%), V. To keep on Samples of plant
talismagn exanthematicus (3%), V. ni- oneself species
loticus (3%), K. erosa (3%), | Whole animal | Indeterminate | To protect
K. belliana (3%) oneself spiri- | Indeterminate
tually
. To keep on “Atakoun” +
Head Indeterminate oneself Other ingredients
Spiritual con- | P, regius (3%), P. sebae (3%), Bones of the |\, Indeterminate | Yorious occult
sultation and | K. erosa (1%), K. belliana Head obj ects
maraboutage | (5%) Whole animal | None Indeterminate X&rég?: occult
Wrapping to | P. regius (9%), P. sebae (9%), To keep on
cover talis- V. exanthematicus (5%), V.|Skin None P Talisman
mans niloticus (5%) oneself
Pr egius (6%), P sebae (5%), | Fat / Oil None Indeterminate %ngre(tilin 5+
Practice of C. reinhardtii 3%), V. exan- ncantations
magic thematicus (6%), V. niloticus | Whole animal | None Indeterminate |Indeterminate
(6%), K;) erosa (7%), K. bel- Head None To keep on Samples of plant
liana (7%) oneself species
. Cutaneous, Samples of plant
Protection P regius (3%), P. sebae (3%), | Fat /0il None Body massage spec?es P
against witch- | K. erosa (10%), K. belliana Oral Water + “Atak-
craft (sorcery) |(10%) Whole animal | Cooking ra’, con- oun” + Other oc-
sumption cult ingredients
Calcination / €1 ApAR
P regius (21%), P. sebae Powder / Soap Bath Water = “Roto
. 0), B
Protection (21%), C. reinhardtii (14%), | Whole animal Oral Water + ((:1901;'
against bewit- | V. exanthematicus (1%), Cooking Sl,lrlillf) tCigE- i)rxllgtln:g_rg 131;( S
chments V. niloticus (1%), K. erosa yvater e
(12%), K. begliaz)a (12%) = ingredients
. utaneous,
Fat/ Oil None Body massage Salt
Whole animal | Rituals ﬁi?;ggﬁn / Indeterminate
Worship tradi- |P. regius (24%), P. sebae]| , . Calcination /|Makeincisions | (ther ingredi-
tional rites (21%) Skin Powder X{%tholr’gﬁgﬁgr ents
Eyes None Ma}(e iIﬁCiséons None
on forehea
Clairvoyance or | p 006 (5%), P sebae (4%) | Fat / Oil Rituals Rituals Indeterminate

spiritual vision

Note: “Kot6” designates a traditional black soap obtained from palm tree. “‘Atakoun” designates the seeds of Aframomum melegueta (Roscoe) K. Schum.




20

Variation in the number of uses held by respondent

Case of python species

The number of uses reported per respondent varied
globally from 1 to 8 in Python spp. against 1 to 4 in C.
reinhardtii. The highest mean values (mean + sd) are 4 +
1 in Python spp. against 3 + 1 in C. reinhardtii. They were
recorded in the profession category, particularly among
healers. Considering the other socio-professional catego-
ries, the high mean values (mean + sd) of the uses number
are 3 = 1 in Python spp. against 2 £ 1 in C. reinhardtii.
They were obtained in particular from respondents over
or equal to 50 years; respondents Fon, Aizo, Houéda and
Xwla; literates of primary and secondary level; animists

Sossa et al.: Ethno-zoological knowledge of reptile species in Benin

and respondents belonging to both sex (Table 8). From
these results, we deduce that the specimens of Python spp.
are much more used than those of C. reinhardtii.

Case of monitor lizards

The number of uses reported per interviewee varied overall
from 1to 6 in Varanus spp. The highest mean values (mean
+sd) are 3 £ 1 in the two species. They were recorded at the
“profession and education level” categories, particularly
among “healers and high school literates” Considering
the other socio-professional categories, the average values
(mean = sd) of the uses number are 2 + 1 in the two spe-
cies (Table 9). From these results, we deduce that the two
species of monitor lizards are used in the same way.

Table 7: Dependence between the citation frequencies of the use categories and the socio-professional characteristics

Education

Species Age Ethnicity | Sex level Profession Religion
X-squared |4.3054 | 19.396 5.0921 13.052 58.279 12.621

P. regius P-Value 0.2303 | 0.3679 0.1652 |0.1603 (M>0.04947
X-squared | 3.8784 | 15.789 6.193 12.697 54.186 11.979

P. sebae P-Value 0.2749 | 0.6073 0.1026 |0.1768 (M)0.06245
X-squared | 2.087 20.112 8.9346 |17.758 42.155 13.07

C. reinhardtii P-Value 0.5545 | 0.3265 0.03017 | 0.03809 <\111H_£-21::>0‘04194

V. X-squared | 1.3737 | 18.495 1.6315 |6.5003 35.69 6.338

exanthematicus | P-Value 0.7117 | 0.4235 0.6523 | 0.689 <;3__.__!_6_7_]_5:9_§__'_:>0.3864
X-squared | 1.3737 | 18.495 1.6315 |6.5003 35.69 6.338

V. niloticus P-Value 0.7117 | 0.4235 0.6523 | 0.689 (@)0.3864
X-squared |3.4827 |24.147 2.0785 |10.01 44.168 8.0326

K. erosa P-Value 0.323 0.1503 0.5563 |0.3497 w 0.2357
X-squared |[3.5458 |26.711 2.1403 | 8.5534 43.653 8.0504

K. belliana P-Value 0.3149 | 0.08458 0.5438 |0.4795 (M)0.2344

¥k significant at the 1% level (p <0.01)
P. regius CA factor map P. sebae CA factor map C. reinhardtii  CAtactor map
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Figure 2: Factorial map of the use categories of species according to the profession
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Case of turtle species

The number of uses reported per respondent varied
overall from 1 to 5in K. erosa against 1 to 6 in K. belliana.
The highest mean values (mean * sd) are 3 £ 1 in both
species. They were recorded in the profession category,
particularlyamonghealers. Considering the other socio-
professional categories, the mean values (mean * sd) of
the uses number are 2 + 1 in the two species (Table 10).
From these results, we deduce that these two species of
turtles are used in the same way, with a particular prefer-
ence for K. belliana.
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Diversity and homogeneity of uses knowledge
within socio-professional groups

The diversity of knowledge relating to each of the seven
species of reptiles is high among many respondents in all
categories (ID >4 bits) with a very high degree of informa-
tion homogeneity (IE > 0.5). For each species, this diversity
ishigh whatever the age category (ID >4 bits) and medium
whatever the profession of the respondents (ID between 3
and 4 bits). All these values are accompanied by an equi-
table distribution of the uses number within the respon-
dents according to age and profession (IE > 0.5) (Table 11).

Table 8: Variation in the uses number held by interviewee: case of python species

Mi P. regius P. sebae C. reinhardtii
m Min. | Max. | Mean | Sd | Min. | Max. | Mean | Sd | Min. | Max. | Mean| Sd
Age (a) a < 50 years 1 8 2.51 | 1.28 1 8 2.36 | 1.26 1 4 1.75 | 091
a > 50 years 1 7 297 | 1.14 1 5 2.84 | 1.26 1 4 2.10 | 0.96
Aizd 1 4 2.39 | 0.98 1 4 2.28 | 1.02 1 3 1.67 | 0.84
Fon 1 8 2.78 | 1.32 1 8 2.64 | 1.27 1 4 1.95 | 091
Ethnic Gou.n 2 2 2.00 0 2 2 2.00 0 1 1 1.00 0
group Holli 1 3 2.20 | 1.10 1 3 2.20 | 1.10 1 3 2.00 | 1.00
Houéda 3 3 3.00 0 2 3 2.50 | 0.58 1 2 1.75 | 0.50
Sahoue 2 3 2.25 | 0.50 2 2 2.00 0 1 2 1.75 | 0.50
Xwla 1 4 2.67 | 1.53 1 4 2.67 | 1.53 1 3 2.00 | 1.00
Sex Female 1 4 2.89 | 1.05 1 4 2.89 | 1.05 1 4 2.04 | 1.02
Male 1 8 2.65 | 1.28 1 8 248 | 1.22 1 4 1.86 | 0.93
Iliterates 1 5 240 | 1.17 1 5 233 | 1.19 1 4 1.76 | 0.94
Education | Elementary-level literates | 1 8 291 | 1.26 1 8 2.70 | 1.21 1 4 2.00 | 0.93
level | High school literates 1 5 2.87 | 1.25 1 5 274 118 1 4 1.96 | 0.98
University-level literates 1 3 2.00 | 141 1 3 2.00 | 1.41 1 3 2.00 | 1.41
P Farmer 1 4 2.06 | 0.98 1 4 2.06 | 0.98 1 3 1.38 | 0.67
P:;’ofls' Hunter 1 | 5 2320091 1 4 | 202082 1 3 1170 | 084
Healer 2 8 3.70 | 1.15 2 8 3.58 | 1.07 1 4 2.60 | 0.86
Animist 1 8 3.07 | 1.31 1 8 3.00 | 1.26 1 4 2.15 1.0
Religion | Christian 1 4 2.23 | 0.97 1 4 2.12 | 0.98 1 3 1.57 | 0.77
Muslim 1 3 2.00 | 1.41 1 3 2.00 | 141 1 3 2.00 | 141
Table 9: Variation in the uses number held by interviewee: case of monitor lizard species
. . . V. exanthematicus V. niloticus
Socio-professional categories - -
Min. Max. | Mean Sd Min. Max. | Mean Sd
a < 50 years 1 6 2.20 1.17 1 6 2.2 1.17
Age (a)
a > 50 years 1 5 2.39 1.08 1 5 2.39 1.08
Aiz6 1 4 2.11 1.13 1 4 2.11 1.13
Fon 1 6 2.31 1.16 1 6 2.31 1.16
Goun 3 3 3.00 0 3 3 3.00 0
Ethnic group Holli 1 4 2.40 1.34 1 4 2.40 1.34
Houéda 1 4 2.25 1.26 1 4 2.25 1.26
Sahoueé 1 3 2.00 0.82 1 3 2.00 0.82
Xwla 1 3 2.00 1 1 3 2.00 1
Sex Female 1 4 2.59 1.01 1 4 2.59 1.01
Male 1 6 2.21 1.15 1 6 2.21 1.15
Mliterates 1 5 2.02 1.13 1 5 2.02 1.13
Education level Elementary-level literates 1 6 2.33 1.08 1 6 2.33 1.08
High school literates 1 5 2.83 1.15 1 5 2.83 1.15
University-level literates 1 3 2.00 141 1 3 2.00 1.41
Farmer 1 3 1.76 0.87 1 3 1.76 0.87
Profession Hunter 1 4 1.90 0.97 1 4 1.90 0.97
Healer 1 6 3.18 0.98 1 6 3.18 0.98
Animist 1 6 247 1.18 1 6 247 1.18
Religion Christian 1 4 2.05 1.04 1 4 2.05 1.04
Muslim 1 3 2.00 1.41 1 3 2.00 1.41
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Considering ethnicity, the diversity of knowledge is
higher among Fon respondents (ID > 4 bits) whatever
the species. On the other hand, it is low in the other
ethnic groups (ID <3 bits). We deduce that the Fon re-
spondents have more knowledge about reptile species.
The degree of homogeneity of knowledge regarding uses
has its strong values among the Fon and Aizo ethnic
groups (IE > 0.5) for each of the seven species (Table
11). We deduce an equitable distribution for the citation
frequencies of uses among these two ethnic groups.

Sossa et al.: Ethno-zoological knowledge of reptile species in Benin

About the sex category, the diversity of knowledge is high-
er among male respondents (ID > 4 bits) whatever the
species. On the other hand, itis medium in the women (ID
between 3 and 4 bits). We deduce that the male respon-
dents have more knowledge about the targeted reptile
species. However, the homogeneity degree of knowledge
has its strong values in both sexes (IE > 0.5) for each of
the seven species. We deduce an equitable distribution for
the citation frequencies of uses whatever the sex.

Table 10: Variation in the uses number held by interviewee: case of turtle species

) ) ) K. erosa K. belliana
Socio-professional categories - -
Min. Max. | Mean Sd Min. Max. Mean Sd
Age (a) a < 50 years 1 5 1.97 1.08 1 5 2.02 1.09
a = 50 years 1 5 2.38 1.23 1 6 2.46 1.32
Aizd 1 4 1.78 1.06 1 4 1.78 1.06
Fon 1 5 2.18 1.17 1 6 2.26 1.23
Goun 2 2 2.00 0 2 2 2.00 0
Ethnic group | Holli 1 5 2.60 1.82 1 5 2.60 1.82
Houéda 1 4 2.25 1.26 1 4 2.25 1.26
Sahoueé 1 2 1.75 0.50 1 2 1.75 0.50
Xwla 1 3 2.33 1.16 1 3 2.33 1.16
Sex Female 1 5 248 1.37 1 6 2.52 1.45
Male 1 5 2.06 1.10 1 6 2.13 1.14
Illiterates 1 5 2.00 1.26 1 6 2.10 1.33
Education level Elementary-level literates 1 5 2.21 1.02 1 5 2.22 1.06
High school literates 1 5 2.26 1.29 1 5 2.39 1.31
University-level literates 1 3 2.00 141 1 3 2.00 141
Farmer 1 4 1.46 0.76 1 4 1.50 0.76
Profession Hunter 1 4 1.74 0.85 1 4 1.80 0.83
Healer 1 5 3.20 1.00 1 6 3.30 1.11
Animist 1 5 2.36 1.13 1 6 243 1.19
Religion Christian 1 5 1.83 1.11 1 6 1.90 1.15
Muslim 1 4 2.50 2.12 1 4 2.50 2.12
Table 11: Variation of indices illustrating the homogeneity of knowledge by respondent
ID: Diversity index of respondents; IE: Respondent equity index
Socio-professional categories P. regius | P.sebae %a;fittr: : V'"‘iz?i'gﬁe V. niloticus| K. erosa | K. belliana
ID |IE | ID |IE ID | IE ID | IE | ID | IE | ID | IE | ID | IE
Age (a) a < 50 years 4.36 1087|436 | 087 | 436 | 0.87 | 435 | 0.87 | 435 | 0.87 | 435 | 0.87 | 4.35 | 0.87
a = 50 years 4.04 10.81 | 4.04 | 0.81 | 400 | 0.80 | 4.01 | 0.80 | 4.01 | 0.80 | 3.98 | 0.79 | 3.97 | 0.79
Aizd 2.81 [0.56 ] 2.79 | 0.56 | 2.78 | 0.55 | 2.75 | 0.55 | 2.75 | 0.55| 2.73 | 0.55 | 2.73 | 0.55
Fon 4.62 1092|462 | 092 | 461 | 092 | 461 | 0.92 | 461 | 092 | 4.60 | 0.92 | 4.60 | 0.92
Ethnic Goun 0.69 | 0.14 | 0.69 | 0.14 | 0.69 | 0.14 | 0.69 | 0.14 | 0.69 | 0.14 | 0.69 | 0.14 | 0.69 | 0.14
group Holli 1.50 | 0.30 | 1.50 | 0.30 | 1.50 | 0.30 | 1.47 | 0.29 | 1.47 | 0.29 | 1.41 | 0.28 | 1.41 | 0.28
Houéda 1.39 10.28 | 1.37 | 0.27 | 1.35 | 0.27 | 1.27 | 0.25 | 1.27 | 0.25 | 1.27 | 0.25 | 1.27 | 0.25
Sahoué 1.37 10271139 1 0.28 | 1.35 | 0.27 | 1.32 | 0.26 | 1.32 | 0.26 | 1.35 | 0.27 | 1.35 | 0.27
Xwla 0.97 10.19/ 097 0.19] 1.01 | 0.20 | 1.01 | 0.20 | 1.01 | 0.20 | 1.00 | 0.20 | 1.00 | 0.20
Mliterates 3941079393 078393 | 0.78 | 391 | 0.78 | 391 | 0.78 | 3.88 | 0.77 | 3.88 | 0.77
Education | Elementary-level literates | 4.12 | 0.82 | 4.11 | 0.82 | 4.10 | 0.82 | 4.10 | 0.82 | 4.10 | 0.82 | 4.10 | 0.82 | 4.09 | 0.82
level High school literates 3.04 [0.61 ] 3.04 | 0.61 | 3.02 | 0.60 | 3.05 | 0.61 | 3.05 | 0.61 | 2.98 | 0.59 | 2.99 | 0.60
University-level literates | 0.56 | 0.11 | 0.56 | 0.11 | 0.56 | 0.11 | 0.56 | 0.11 | 0.56 | 0.11 | 0.56 | 0.11 | 0.56 | 0.11
Farmer 3.78 10.75]3.80 | 0.76 | 3.81 | 0.76 | 3.80 | 0.76 | 3.80 | 0.76 | 3.80 | 0.76 | 3.80 | 0.76
Profession | Hunter 3.83 10.76 | 3.83 | 0.76 | 3.80 | 0.76 | 3.79 | 0.76 | 3.79 1 0.76 | 3.80 | 0.76 | 3.81 | 0.76
Healer 3.87 10.77|3.87 | 0.77 | 3.85 | 0.77 | 3.86 | 0.77 | 3.86 | 0.77 | 3.86 | 0.77 | 3.85 | 0.77
Animist 4.33 1086|433 | 086 | 431 | 0.86 | 430 | 0.86 | 4.30 | 0.86 | 4.30 | 0.86 | 4.30 | 0.86
Religion | Christian 4.08 10.81 | 407 | 0.81 | 407 | 0.81 | 4.05 | 0.81 | 4.05 | 0.81 | 4.01 | 0.80 | 4.02 | 0.80
Muslim 0.56 | 0.11 | 0.56 | 0.11 | 0.56 | 0.11 | 0.56 | 0.11 | 0.56 | 0.11 | 0.50 | 0.10 | 0.50 | 0.10
Sex Female 3.23 10.64 | 3.23 | 0.64 | 3.17 | 0.63 | 3.22 | 0.64 | 3.22 | 0.64 | 3.14 | 0.63 | 3.13 | 0.63
Male 470 1094 | 469 | 094 | 469 | 094 | 4.68 | 0.93 | 4.68 | 0.93 | 4.68 | 0.93 | 4.68 | 0.93
All categories combined 4.90 10.98 | 4.90 | 0.98 | 4.89 | 0.98 | 4.89 | 0.97 | 4.89 | 0.97 | 4.87 |0.97 | 4.87 | 0.97
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Considering the level of education, the diversity of
knowledge is higher among illiterate and literate of
primary-level respondents (ID > 4 bits) whatever the spe-
cies. On the other hand, it is medium among high school
literates (ID between 3 and 4 bits) and very low among
university-level literates (ID <3 bits). We deduce that
the illiterate and literate primary-level respondents have
more knowledge about these species of reptiles. For each
of the seven species, the homogeneity degree of knowl-
edge has its low values only among literate university
respondents (IE <0.5) (Table 11). This shows an unequal
distribution of knowledge only within this category.

Considering religion, the diversity of knowledge is high-
er among animists and Christians (ID > 4 bits) whatever
the species. We deduce that the animist respondents and
the Christians have more knowledge about the species
of reptiles studied. On the other hand, this diversity is
very low among Muslims (ID <3 bits). A low value of the
ID means that only a small group of respondents have
most of the knowledge about each species. In addition,
the degree homogeneity ofknowledge regarding uses has
its strong values among animists and Christians (IE >
0.5) for each of the seven species (Table 11). We deduce
an equitable distribution for the citation frequencies of
uses within these two categories.

Factors impeding species survival and main
sources of supply

Regarding threats, 72% of respondents assert that the
species, especially pythons and monitor lizard, are
threatened by the trafficking of skins to border countries.
In addition, we note their consumption (50%). The other
factors are: export, bush fires, slaughter or massacre of
gravids, agriculture, hunting, sale of broodstock at the
expense of release, urbanization, forest exploitation,
overgrazing and trapping (Figure 3).

The modes of acquisition are purchase (79%), wild-taken
(16%), purchase and wild-taken (5%). The acquisition of
specimens takes place mainly in markets (92%). It is also
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done directly with hunters (32%), with breeders (26%)
and in the wild (22%). Wild-taken involves the probable
habitats where the species are found. Figure 4 indicates
the relative citation frequencies of the habitats where the
species are collected. From the analysis of this figure, we
note that the most important taking sites (FR > 30%) are:

« Savannas or bushes (83%), fallows (68%), fields (55%),
wooded savannas (47%) and wetlands (33%) for P, regius;

« Fallows (76%), rocks (53%), fallows (33%) and burrows
(32%) for P, sebae;

e Burrows (61%), wetlands (33%) and dense forest (33%)
for C. reinhardtii;

« Fallows (93%), fields (46%), wooded savannas (43%)
and fallows (42%) for V. exanthematicus;

o Wetlands (87%), rivers (59%) and fallows (37%) for
V. niloticus;

« Fallows (35%) and decomposing matter (33%) for K.
belliana;

» Wetlands (34%) for K. erosa.

DISCUSSION

Analysis of ethno-zoological knowledge and im-
portance of reptile species

Animal species are important in the life and develop-
ment of human communities for their dietary, economic,
medicinal and socio-cultural contribution. Reptiles con-
tinue to be heavily exploited in many parts of the world
and especially in Africa and Benin. Local populations in
southern Benin in general, and informants in particular,
exert pressure on reptile species. It emerges from this
study that these species are involved in 32 uses which were
then grouped into four categories namely food (95%),
employability (55%), spiritual practices (50%) and tradi-
tional medicine (30%). These results corroborate those of
D’Cruze et al. (2020b), Toudonou (2015), Segniagbeto et
al. (2013), Auliya et Schmitz (2010); Sinsin et Kampmann
(2010); Alves et al. (2008); Toudonou et al. (2004 a,b)
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Figure 3: Threats or factors impeding the survival of reptile species
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and Kpéra et al. (2004). These authors report that whole
specimens and organs of reptiles (snakes, turtles, monitor
lizards, etc.) enter in local subsistence use, food recipes,
medicinal and occult recipes. Unfortunately, practices
linked to rituals of worship around monitor lizards and
snakes tend to disappear and the consumption of meat is
more and more frequent (Bio Ouré et al.,2015; Toudonou
et al., 2004a; Toudonou et al., 2004b).

The present study reveals that the citation frequencies
of the use categories strongly depend on the variables
linked to the profession. The non-dependence of uses on
ethnic groups can be explained by an inter-cultural mix-
ing linked to the phytogeographic distribution of reptile
species. This could also explain the (high) ethnic coverage
rates recorded at the level of the local taxonomy. Farmers,
hunters and healers have a very good diversity of uses
and exploitation of reptiles. This diversity is testament to
the importance of reptile species to the populations that
depend on them. It also partly shows the threats to the
survival of species, in particular P. regius, which is the
most exploited. Of all the types of specimens cited, only
the whole animal is used much more and this results in
a strong pressure focused on adult individuals, especially
parents. This confirms the drastic regression of reptile
populations (Sinsin et al., 2008; Toudonou et al., 2004b).
The immediate consequence is that we are observing a
demographic explosion of rodents. For example, in na-
ture, monitor lizards played a biological and ecological
role to the advantage of crops (Sandjong Sani et al., 2013;
Ciliberti et al., 2011; Sinsin et al., 2008; Savey, 2009).

The present study also reveals that healers have more
knowledge about the uses related to the spiritual prac-
tices and traditional medicine. This observation can be
explained by the fact that python species, in particular
P regius, are used in rituals serving as protection for the
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population. Regarding the food category, we note that it is
mainly farmers who use the species for food, while hunt-
ers use it more as a job that provides them with monetary
income. This observation can be justified by the fact that
hunters are also collectors of specimens who collect eggs,
juveniles, adults, females and males indiscriminately
(Chabi-Boni et al., 2019; D’Cruze et al., 2020a). These
results corroborate those of Toudonou et al. (2004a)
who find that snake specimens including Python spp. are
ceded by hunters on several form (fresh or dried, alive
or dead) to traditional healers. And certain snake organs
such as the head, hooks, bones, skin, fat and viscera are
highly sought-after for preparing various products, nota-
bly gris-gris and drugs (Toudonou et al., 2004a).

Other uses related to reptiles are not revealed by this
study. These include the use of turtle eggs, the use of fat
from monitor lizards to treat tetanus, deafness and to al-
leviate pain due to sprains (Sinsin et Kampmann, 2010);
the use of snake fat to treat rheumatism, sprains; taking
the infusion from the skins or the girdle of the snake skin
to facilitate childbirth; the child’s belt with snakeskin at
the time of weaning, to prevent the flow of milk; the use
of snakeskin to ward oft bad spells (Musset, 2004). These
therapeutic virtues show, on the one hand, the knowl-
edge deficiencies of informants and on the other hand,
the variation in uses from one region to another (Badou
et al., 2019). In the context of our study, this would be
due to the fact that most of the respondents (especially
traditional healers) did not deliver all of their recipes.
This could also explain the inaccuracies related to the
description of the recipes of certain uses recorded in our
results, and also the absence of certain uses not revealed
by this study. To all this is added the loss of endogenous
practices which are no longer transmitted from genera-
tion to generation, due to the influence of Christianity.
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Mode of management of reptile habitats in Benin
and strategies for their conservation

The rate of degradation of natural resources, especially
wildlife, and the threats of ecological extinction of these
resourcesarean international concernin terms of sustain-
able management of the environment and ecosystems.
Taking wildlife or its habitat into account is now seen as a
necessity in the implementation of biodiversity conserva-
tion policies (Delassus et al., 2009; Clap et Moral, 2010).
Habitat loss is therefore the main cause of the extinction
of biodiversity in general and animal species in particular
(Djego et al., 2012; Kaeslin et Williamson, 2010).

P, regius is the most important and widely used reptile
species in Benin. It has a rapid reproductive rate, and
is found in a wide range of savanna habitats, including
open forests, rainforest edges, forest mosaics or planta-
tion, and agricultural land (Auliya et Schmitz, 2010).
Similar results were obtained in the present study on
Python spp. Theyalso corroborate those of Chabi-Boni et
al.(2019) and Ahmadi et al. (2018) who report that more
than halfofthe collection are taken from fieldsand some-
times from fallows close to cultivated areas. This could
be explained by the fact that reptile species indeed seek
out the remains of crops for their subsistence. Therefore,
with regard to the conservation status of P. regius, this
species is currently classified as “Least Concern”

As for monitor lizards, they live in different types of habi-
tats and can therefore be terrestrial, aquatic, saxicolous
and arboreal (Pianka et King, 2004; Schuett et al. 2009;
Openshaw et Keogh, 2014). Our results also corroborate
those of Bio Ouré et al. (2015) who affirms that V. exanthe-
maticus is found in savannah, forest, fallow, field forma-
tions and the presence of V. niloticus in an environment
is particularly linked to the presence of a water point.

Many anthropogenic activities were identified during
this study as threats that strongly contribute to the
degradation of the habitat of reptiles. This observation
corroborates that of Codjia (1996) who reports that
poaching, extensive agriculture, extensive and anarchic
urbanization of certain regions, lumbering and mining
are causing the scarcity of wildlife. This situation is not
very good for CITES species, as they do not benefit from
any special protection at the national level. Therefore,
knowledge of the distribution of these reptile species is
important for management decisions. In addition, wild-
taken or collection methods have a quantifiable negative
impact on the environment and even on the survival of
species not affected by international trade. For example,
itiscommon to see gatherers ransacking termite mounds
to get inside, blowing up rotting stumps, turning over
pebbles or even digging into the ground (Ineich 2006;
Goode et al. 2004); or collecting under dead oil palms or
under heaps of grass and leaves (D’Cruze et al., 2020a).

The survival of reptile species depends on the impor-
tance that local populations place on them. In certain
regions of the world, Africa and Benin, some socio-
cultural groups contribute to the conservation of species
based on the religious beliefs (Bio Ouré et al.,2015; Kpéra
et al., 2014; Kpétéré, 2009; Akpona et al., 2008; Dudley
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et al., 2005;). The involvement of populations for the
conservation of reptile species is one of the conservation
strategies which is based on ecological and cultural val-
ues. The mechanism of sacralization of species deserves
to be studied, because of its importance in conservation.
It will therefore be necessary to revive the cult of sacred
snakes and monitor lizards which would allow their
long-term conservation. Finally, the ecological monitor-
ing of CITES species and their different habitats and the
control of ecological niches will also contribute to the
sustainable conservation of CITES reptiles.

CONCLUSION

It emerges from this study that the targeted reptile species
are well known by the informants. These are endogenous
species, with various uses, legally exported from Benin
under the control of the authorities in charge of applying
the CITES convention. All species are subject to various
uses, the most important of which is their demand in
food on the form of meat consumption. This form of use,
which requires the slaughter of whole specimens, poses
a serious threat to the species population, in particular P
regius. We thus note a regression of endogenous practices
of worshiping pythons and monitor lizards in Benin.
However, some spiritual practices are still held by tra-
ditional healers. Numerous medicinal virtues identified
could constitute assets of valorization of these species.
In addition, the diversity of the vernacular names of the
studied species with their high ethnic coverage rate shows
an important ethnic mixing which could be linked to the
distribution of species, in particular P, regius, which was
found almost everywhere, in all the habitats surveyed.
It is noted that the collection techniques requiring the
destruction of habitats is a danger for the conservation
of these reptiles. In addition to this, trafficking of skins is
the most important threat revealed by this study. We also
retain from this study that all living or dead specimens of
reptiles are sold and used, even including fat. Faced with
all these pressures, it is urgent to verify the availability of
the species studied in their habitats or in the release sites,
in particular P, regius, which is the subject of an interna-
tional issue. This will generally allow the development
of conservation strategies for species of snakes, monitor
lizards and turtles in Benin.
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