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Abstract

Between May 2021 and July 2021, 59 species of odonates were recorded in Hlanzoun swamp
forest (Benin) - giving a total of 61 known species - representing an increase of 154% com-
pared with the previous study, which reported 24 species. Of the 59 species observed
in 2021, five are new to Benin and 14.75% of these species are strictly threatened (CR,
EN, VU) according to the national expert-based Red List. With six odonates assessed as
Critically Endangered in Benin, Hlanzoun is home to 75% of the country's CR species.
In addition, Hlanzoun harbours the largest population of Ceriagrion citrinum currently known
in the world. Hlanzoun could therefore be a major hotspot for dragonfly conservation
in West Africa. This article also reports on the threats to the Hlanzoun ecosystem and
proposes some ideas for its conservation.

Keywords: damselflies, dragonflies, endangered species, Ceriagrion citrinum, \West Africa,
biodiversity, regional checklist, new country records, species conservation

Introduction

Between May 2021 and July 2021, the NGO HUMY (contraction for “Human and Bio-
diversity”, and HUMY’s motto is “Acting for Biodiversity and People”) and its partner ECO-
DEC NGO (Ecologie & Développement Communautaire au Bénin) initiated wildlife inven-
tories in the Hlanzoun swamp forest — better known as the Lokoli forest — in southern
Benin, and covering a large number of taxonomic groups (for details see the Methods
section). Here, the name Hlanzoun will be used, as this is the real local name of this forest
in the language of the local Fon people. From the beginning of May to the end of July, the
Hlanzoun forest was surveyed to identify as many animal species as possible. In this article,
only the results concerning Odonata are presented.

Hlanzoun is located in southern Benin, in what is known as the Dahomey Gap. This is a
break created by dry forests and savannahs in the continuity of the “Guineo-Congolese”
humid forest block. The Dahomey Gap thus splits the “Guineo-Congolese” forest block
into two distinct entities (Fig. 1), the Upper Guinean Forest block to the west and the Lower
Guinea and Congolese Forest blocks to the east (Adomou et al., 2009).

Located in the Zou department where the ethnic group of Fon comprise 91% of the popu-
lation (https://en.wikipedia.org/wiki/Zou_Department), Hlanzoun lies between latitudes
7°02 and 7°05 North and longitudes 2°10 and 2°18 East, mainly in the commune of Zog-
bodomey. The swamp forest (Fig. 2 and 3) is crossed by the Hlan River which stretches
for some thirty kilometers, from its source northwest of Hlanzoun to Lake Hlan in the south
of the forest (Figure 4). The area covered by the results presented here is around 4,000 ha.
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Figure 1 : Presentation of the Dahomey Gap and location of the Hlanzoun forest in
West Africa.

The region was declared as RAMSAR site No. 1018 « Basse Vallée de 'Ouémé, Lagune de
Porto-Novo, Lac Nokoué » (for more detail see: RAMSAR Sites Informations Services,
2019); in 2020, the Hlanzoun forest was officially declared as an integral part of the «
Basse Vallée de 'Ouémé » (Lower Ouémé Valley) Biosphere Reserve of the UNESCO
Man & Biosphere program (BVO BR UNESCO MAB) (UNESCO MAB, 2020). A previous study
on the odonates (Tchibozo et al., 2008) made it possible to draw up a preliminary list
of dragonflies and damselflies of Hlanzoun.

Figure 2: Looking north over Lake Hlan towards the Hlanzoun swamp forest.
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Figure 3: Aerial view of Hlanzoun swamp forest.

The region is characterized by a humid tropical or sub-equatorial climate, with four alter-
nating seasons. According to Adam & Boko (1993), there is a long rainy season from
April to July, a short dry season from August to September, followed by a short rainy season
from October to November, and finally a long dry season from December to March. It
should be noted that this climatic characterisation dates back to the early 1990s, and
might require revision due to climate change. For an assessment of the current situation see:
https://climateknowledgeportal.worldbank.org/country/benin/climate-data-historical). In
fact, during the diagnostic mission carried out between April and the end of July 2021, we
noted a significant shortfall in rainfall, with the first rains only appearing in mid-July.
Hlanzoun is home to a type of hydromorphic forest that is very rare in West Africa: the climax
forest of Alstonia congensis x Xylopia rubescens (Fig. 5). Some authors consider it a pri-
mary forest, while other consider it a secondary forest. In any case, botanical studies car-
ried out on Hlanzoun's vegetation all agree that this forest is unique in Benin and West
Africa. Indeed, according to Prof. Brice Sinsin (pers. comm.), Dan et al. (2010) and Adomou
et al. (2009), Hlanzoun is the only swamp forest of its type with a permanent stream
running through it known in West Africa, because of this it is the single location in West
Africa for several plant species.

The vegetation of the Hlanzoun swamp forest and associated ecosystems can be charac-
terised by seven vegetation types or phyto-sociological groups. These plant formations
are presented below as follows, organized from the climax habitat to the most degraded
habitat (regressive vegetation series) and following Dan et al. (2012):

- Flooded primary forest with Alstonia congensis and Xylopia rubescens;

- Flooded secondary forest with Ficus congensis and Spondianthus preussii; (see
Fig. 6; there no identification of tree species was made, but the figure illustrates the
structure and appearance of such forests)
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- Raphiale (palm forest) with Raphia hookeri and Anthocleista vogelii;

- Riparian forest with Alchornea cordifolia and Mitragyna inermis;

- Swamp savannah with Ficus asperifolia and Paullinia pinnata;

- Swamp meadow with Cyclosorus gongylodes and Polygonum pulchrum;

- Swamp meadow with Rhynchospora corymbosa and Ludwigia abyssinica.

Location of the Hlanzoun swamp forest and forest cover
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Figure 4: General location of the study area and mapping of forest cover in 2021 of Hlan-
zoun swamp forest.
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Figure 5: View of the understore on the Hlan River in the A. congensis and X. rubes-
cens forest.

Figure 6: Understorey of Ficus sp. forest.
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Figure 7: Aerial view of an area of marshy meadows upstream from Lac Hlan (visible
in the background), looking south.

Figure 8: From left to right: Mr Désiré one of the local guides and boatmen, Abdou
Chérifou lkoukomon (ECODEC NGO) and Vincent Romera (HUMY NGO), (photo: Arnaud
Niesz).
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Methods

As no authorization to capture odonates was obtained by the team, all odonate invento-
ries were carried out using the photo hunting method. For this, V. Romera used a Canon 7D
mk Il and a Canon 100-400mm f/4-5.6 IS USM Il telephoto zoom (with georeferencing of
the photos via the camera's built-in GPS), and the photos were then processed using Adobe
Lightroom Classic software. Sight observations were also carried out using Leica Trinovid
10x42 HD binoculars.

All photographs - with the exception of Fig. 8 - were taken by V. Romera.

For species identification, V. Romera relied mainly on the African Dragonflies & Damselfies On-
line — ADDO website (Dijkstra 2016), which presents the known species on the continent, de-
tailed descriptions and identification keys, as well as known distribution maps for each species.
In addition, the help of specialists on the citizen science website iNaturalist.org and on the
Facebook group "Dragonflies and Damselflies of Southern Africa”, and in particular the help
of Klaas-Douwe Dijkstra, John Wilkinson and Robert Taylor was invaluable.

The areas surveyed were diverse and represented the vegetation types listed above,
and as many biotopes along the Hlan River as possible were visited. The use of dugout canoes
(Fig. 8) was essential for the study to reach sampling areas. The tudied natural habitats
include (1) the main watercourse of Hlan River and its tributaries (within the studied peri-
meter) with more or less lentic and more or less shaded environments, (2) the interior of dif-
ferent types of forest formations (forest with A. congensis x X. rubescens, forest with Ficus
sp., Raphiales (Raphia sp. palm forest), (3) secondary forest with Mitragyna sp., etc., (4)
swampy meadows, (5) anthropized/disturbed environments: abandoned crops (Fig. 10)

|
Figure 9: Pioneer habitat: temporary wetland in an abandoned laterite quarry (with
Little Egret). Observation site for Lestes tridens, Azuragrion vansomereni and Orthe-
trum austeni.
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: A
Figure 10: Example of a swampy area cleared and converted to farmland, inside a
core zone of the UNESCO MAB RB.

and (6) laterite extraction pits (pioneer environment), etc. (Fig. 9). It is important to point
out here that, despite habitats that now can hardly be described as swamp forest, almost
all the sites visited during the study have historically been an integral part of the former
extensive forest. In fact, over the last few decades, the forest has lost a very significant
surface area, a subject which will be explored in greater detail later in this article.

Given that the study involved a large number of taxa (mammals, birds, reptiles, amphibians,
lepidopteran rhopalocerans and odonates), and that only the author was experienced in
wildlife observation, the workload was more than considerable. As a result, individuals were
not systematically counted. However, the author does provide an estimation on the relative
abundance of species, particularly the rarer ones such as Ceriagrion citrinum (Campion,
1914).

Results

55 odonate species were observed and identified during this study, five of which are
new for Benin. To this can be added four taxa with provisional species identifications,
bringing the results of the 2021 study to 59 species. Tchibozo et al. (2008) reported 24
odonate species for the Hlanzoun forest, with survey periods covering more or less the
same season, but with lower survey frequencies. Compared with the list drawn up by
Tchibozo et al. (2008), two species were not encountered in 2021, so the total list of
known species for the Hlanzoun swamp forest amounts to 61 odonate species.

Table 1: Checklist of Damselflies and Dragonflies of Hlanzoun swamp forest, 61 species.
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