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Abstract

Wetlands are among the most ecologically diverse and productive ecosystems on Earth, serving as
critical habitats for a wide range of organisms, including butterflies. This study investigated the
spatial and seasonal assemblage of butterfly species within five selected wetlands of the Hadejia-
Jama’are River Basin, Northern Nigeria, a region of high ecological value but facing mounting threats
from habitat degradation, water pollution, and overexploitation. Fieldwork was conducted between
January and September 2023, covering both dry and wet seasons. Five wetlands were selected using a
simple random sampling technique. Butterfly surveys were carried out twice daily from 06:00h to
12:00h and 16:00h to 18:00h using transect walk methods to assess abundance. Species richness and
diversity were also analyzed. A total of 312 individual butterflies belonging to 29 species across five
families were recorded. Nymphalidae was the most abundant family, while Hesperiidae was the least
represented. Among the study sites, Sansan wetland recorded the highest diversity (H" = 2.014),
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whereas Andiwa wetland had the lowest (H" = 0.9667). Statistical analysis revealed significant
seasonal variation in butterfly diversity (p < 0.04), with higher diversity observed during the wet
season. Despite supporting a considerable number of butterfly species, these wetlands receive minimal
conservation attention. Continuous monitoring, and further research to guide biodiversity
preservation in the region are recommended.

Keywords: Hadejia-Jamaare River Basin, Butterfly assemblage, Species diversity, Wet
season and Dry season

INTRODUCTION

Wetlands are among the most ecologically diverse and productive ecosystems on Earth,
serving as critical habitats for a wide range of organisms, including butterflies.
Understanding the patterns and dynamics of species abundance and diversity in such
ecosystems is essential for effective conservation and management (Warren et al., 2021).
Wetlands foster unique interactions between water, soil, vegetation, and climate, creating
habitats that sustain diverse plant and animal life (Soni, 2020). Butterflies are particularly
noteworthy inhabitants of wetlands due to their ecological significance and sensitivity to
environmental changes, making them valuable indicators of ecosystem health (Van, 2012).

Butterflies, belonging to the order Lepidoptera, represent one of the three most species-rich
insect groups (Goldstein, 2017). Their reliance on specific host plants, short life spans, and
responsiveness to environmental changes make them effective bioindicators of ecosystem
integrity (Wang et al., 2020). Similar to birds, which have been widely studied as indicators
of environmental health (Douglas et al., 2021; Cao et al., 2023), butterflies can reveal subtle
changes in habitat conditions, such as those caused by climate fluctuations, pollution, or
habitat degradation. Seasonal variations in wetlands, characterized by changes in water
levels, vegetation cover, and temperature, are particularly influential on butterfly
assemblages, impacting their distribution, abundance, and interactions within these
dynamic habitats (Salimi et al., 2021).

The Hadejia-Jama’are River Basin (HJRB), located in northern Nigeria, is an ecologically
significant region that encompasses extensive wetlands known for their biodiversity and
vital ecosystem services (Goni, 2024). While the region has been the focus of studies on birds
and other fauna, there is limited research on the spatial and seasonal patterns of butterfly
assemblages. These wetlands face threats such as habitat degradation, unsustainable water
management, and overexploitation, which may alter butterfly diversity and abundance
(Ejieji et al., 2016). Understanding butterfly population dynamics across different habitats
and seasons is crucial to assessing the impacts of these threats and informing conservation
strategies.

Although several studies (e.g., Ringim & Aliyu, 2018; Sulaiman et al., 2015) have investigated
biodiversity in some of the HJRB, these efforts predominantly focused on bird populations.
Consequently, critical gaps remain in our understanding of other taxa, such as butterflies,
which are key bioindicators of ecosystem health. Moreover, earlier studies have often been
geographically confined or temporally limited, excluding important wetland sites and
failing to capture the impacts of recent anthropogenic disturbances, including water
management projects, agricultural expansion, and habitat fragmentation.
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This study addresses these gaps by exploring the diversity and assemblage patterns of
butterflies across a range of wetland habitats in the HJRB, incorporating spatial and seasonal
dynamics. Unlike prior research, this work integrates multiple wetland sites and considers
the influence of temporal variation, providing a more comprehensive understanding of
butterfly ecology in this critical region. This pioneering investigation sets the stage for the
inclusion of butterflies in conservation and management strategies for the wetlands of
Northern Nigeria.

MATERIALS AND METHODS

Study Area

The study was conducted across five (5) selected wetlands along the Hadejia-Jamaare River
Basin (HJRB). These wetlands were chosen based on several criteria such as accessibility.

This river basin is located in northern Nigeria, primarily in the states of Jigawa and Bauchi
(Figure 1). The Hadejia-Jamaare River is a major river in the region and forms an extensive
wetland system along its course. The wetlands within the river basin are ecologically
important and support a diverse range of plant and animal species. The HJRB System is an
integral part of the larger Komadugu Yobe River Basin, which is situated in the semi-arid
northern region of Nigeria (Goes, 2001). The HJRB consists of two primary rivers, namely
the Hadejia River and the Jama'are River, which converge in the Hadejia-Nguru Wetlands
(HNWs) to form the Yobe River. The Hadejia River originates from the Kano Highlands, a
mountainous region known for its elevated terrain and abundant water sources.

On the other hand, the Jama'are River finds its source in the Jos Plateau, a highland area
characterized by its unique geological features and fertile soils. These two rivers traverse
through diverse landscapes, including plains, valleys, and wetlands, before joining forces in
the HNWs. According to Odunuga (2011), the region encompassing the HJRB is marked by
numerous water management and irrigation projects that aim to harness and optimize the
utilization of water resources. Notable among these projects are the Tiga and Challawa
gorge dams, which regulate the flow of water and provide a controlled water supply for
various purposes. Additionally, the Kano River Irrigation Project (KRIP) and the Hadejia
Valley Irrigation Project (HVIP) contribute to agricultural development by providing water
for irrigation in the surrounding areas.
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Figure 1: Map of the selected wetlands of HJRB in Jigawa and Bauchi States

Study Design.

Prior to the data collection, a pilot survey was conducted to identify the various wetlands
along HJRB. The study focused on five wetlands within the region of HJRB. These wetlands
are Andiwa (11°38'48'"N, 9°57'58"E), Auyo (12°31'10"N, 10°17'13"E), Kisigin (12°18'51"N,
10°9'37"E), Kudubiya (12°29'53"N, 10°13'28"E), and Sansan (12°19'57"N, 10°21'52"E). The
sampling methodology for the assessment of butterfly species in the selected wetlands
followed a systematic and rigorous approach. The study spanned a period of eight months,
covering both the dry and wet seasons from January to April and June to September 2023
respectively. This duration was chosen to capture the seasonal variations in butterflies’
species populations and their responses to changing environmental conditions. The
sampling was conducted on a weekly basis, ensuring regular monitoring and data collection
throughout the study period. Two distinct time intervals were selected for sampling: from
10:00h to 12:00h in the morning and from 14:00h to 16:00h in the evening. These time frames
were chosen to coincide with the peak activity periods of butterflies, as they are most active
during these hours. Each of the selected wetland sites was visited during the designated
sampling periods.

Butterfly Collection and Identification

To assess butterfly species diversity and abundance, a combination of visual identification
and direct counts were employed. Butterflies were identified both in flight and during
feeding by examining the patterns and markings on their wings, as well as their mode of
flight, following the approach adopted by Kyerematen et al. (2014). The species identification
process was guided by the work of Picker (2012) and supported by the use of online
database such as the iNaturalist and the Field Guide to Amurum Butterflies, 2010.
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To document the butterflies and aid in their identification, a camera was used to capture
high-resolution images (fig. 2). These images were then uploaded for further examination
and identification to the I Naturalist platform
(https:/ /www.inaturalist.org/observations/229881276), a digital tool to assist in the
identification process, allowing experts and enthusiasts to contribute their knowledge and
confirm species identification (see appendix 1 for some images captured). During the field
survey, direct counts of butterfly individuals were recorded along transects and through
random walk sampling in the study areas. Care was taken to ensure there was no double
counting of individuals, ensuring the accuracy of the data collected. A modification of the
line transects walk method, as described by Pollard and Yates (1993), was employed to
determine butterfly richness and abundance.

In this method, 100-meter transects were slowly traversed at a uniform pace for 10 minutes.
All individuals that came within a predetermined imaginary box, which extended 5 meters
to either side, above, and in front of the observer, were recorded. The transects were spaced
at least 100 meters apart to cover a representative area of the study sites. The line transects
walk method has been widely recognized as a suitable approach for surveying butterflies in
various habitats (Koh & Sodhi, 2004). It allows for systematic data collection and provides a
standardized way to estimate species richness and abundance.

Data Analyses

The data were inputted in Microsoft Office Excel. It was then checked for completeness,
errors, and inconsistencies. Basic descriptive statistics were calculated for the abundance and
diversity measures of bird and butterfly species. Pivot table was used to understand the
overall patterns and variations in the data. The independent sample t-test was employed to
compare the mean values of butterfly abundance between the two seasons using SPSS.
Shannon-Wiener diversity index was calculated to quantify butterfly species diversity
within each season using Paleontologoical Statistics (PAST) software.

RESULTS

A total of 312 individuals belonging to 29 different species from 5 families were recorded
during the study (Table 1). The families represented were Nymphalidae, Pieridae,
Lycaenidae, Papilionidae, and Hesperiidae. The table further present the comprehensive
checklist of butterfly’s species recorded from the study sites. The family Nymphalidae was
the most abundant, with 14 different species recorded. This family is known for its brightly
colored wings and intricate patterns. The Pieridae family was the second most abundant,
with 8 different species recorded. This family is characterized by its predominantly white or
yellow wings with black markings. The Lycaenidae family, also known as the blues,
coppers, and hairstreaks, was represented by 3 different species. This family is known for its
small size and delicate wings, often featuring iridescent hues of blue, green, and purple. The
Papilionidae family, also known as the swallowtails, was represented by 2 different species.
This family is known for its large size and striking wing patterns, often featuring bold
stripes and spots. Finally, the Hesperiidae family was represented by 2 different species.
This family is known for its small size and rapid flight patterns, often darting quickly from
flower to flower.
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Table 1: A checklist of Butterflies recorded during the study

Family Scientific Name English Species Abundance
Hesperiidae Borbo cinnara Rice swift 2
Coeliades forestan forestan Striped policeman 1
Lycaenidae Zizula hylax Tiny Grass Blue 25
Anthene amarah amarah Leaden Ciliate Blue 23
Lampides boeticus Pea blue 5
Nymphalidae Telchinia serena Dancing Amber 126
Junonia oenone oenone Blue Pansy 25
Danaus chrysippus alcippus African Monarch 14
Acraea encedon encedon Encedon Acraea 11
Junonia hierta cebrene Yellow Pansy 11
Charaxes epijasius Cream-bordered Charaxes 3
Hypolimnas misippus Diadem 4
Byblia anvatara crameri African Joker 3
Junonia terea terea Soldier Pansy 2
Tirumala petiverana African Blue Tiger 1
Junonia oenone oenone Dark Blue Pansy 1
Hamanumidia Daedalus Guineafowl 1
Vanessa cardui Painted lady 1
Precis octavia Octavia Gaudy Commodore 1
Papilionidae Graphium angolanus baronis White Lady 5
Papilio demodocus demodocus Citrus Swallowtail 1
Pieridae Eurema brigitta brigitta Small grass yellow 18
Catopsilia florella African Emigrant 15
Eurema hecabe solifera Common grass yellow 3
Dixeia orbona orbona Creamy Small White 3
Mylothris chloris chloris Common Dotted Border 2
Colotis danae eupompe Scarlet Tip 2
Colotis evarne Sulphur Orange Tip 2
Belenois aurota Caper white 1
Butterflies Diversity and Abundance across the Wetlands
Table 2: Butterflies Diversity and Abundance across the Wetlands
Wetlands Andiwa Kisigin Kudubiya Sansan
Abundance 22 142 6 116
Richness 3 16 3 16

Kisign has the highest butterflies abundance with 142 individuals and 16 distinct species, the
least was Kudubiya with only 6 individuals of 3 species (table 2). Sansan recorded the higher
diversity (H'=2.014), whereas the lowest species diversity (H'=0.9667) was recorded in
Andiwa. The species are more evenly distributed in Andiwa (E=0.8764) and less Kisigin
(E=0.3169) Table 3.
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Table 3: The diversity of butterflies” species in the study area

Indices Andiwa Auyo Kisigin Kudubiya Sansan
Richness 3 5 16 3 16
Abundance 22 14 142 6 116
Shannon_H 0.9667 1.39 1.624 1.011 2.014
Evenness_e”H/S 0.8764 0.8033 0.3169 0.9165 0.4681

Butterflies Diversity and Abundance across the Season
During the dry season, a total of 21 individuals belonging to 7 different species of butterflies
were recorded across all wetlands. In contrast, a total of 280 individuals of 25 different
species of butterflies were recorded in the wet season. Higher species diversity was recorded
during wet season (H'=2.172) as compared to the dry season (H'=1.588) but the species are
more evenly distributed during the dry season (Table 4).

Table 4: Butterflies Diversity and Abundance across the Season

Indices Dry Wet
Richness 7 25
Abundance 21 280
Shannon_H 1.588 2172
Evenness_e"H/S 0.6989 0.3509

N : e N o
Fig. 2:(a) Hypolimnas misippus (mimic) (b) Hypolimnas misippus (c) Graphium angolanus (d) Charaxes epijasius (e)
Junonia orithya (£) Junonia hierta (g) Coeliades forestan (h) Catopsilia florella (i) Colotis danae
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DISCUSSION

The wide range of butterfly families represented in the wetlands of Hadejia-Jamaare River
Basin highlighted the importance of these ecosystems for supporting a diverse range of
species. A study in the Rupa Wetland of Nepal by Subedi et al. (2021) in reported that,
wetlands provide important breeding and feeding habitats for a diversity of butterflies. The
research presented a comprehensive checklist of butterfly diversity and abundance recorded
in the HJRB wetlands. This comprehensive table demonstrated the richness of butterfly life
in the wetlands. The study suggested that the butterfly family Nymphalidae is commonly
found in wetland ecosystems and may play an important role in maintaining the health of
these ecosystems. The study also suggested that food availability and variety of habitats
etc.., maybe the factors that contributed to the higher abundance of Nymphalidae family in
wetlands. According to Verma and Arya (2022), Nymphalidae butterflies are known to
prefer a variety of habitats, including wetlands, forests, and grasslands. This is in line with
Mota (2023) which reported that, wetlands provide important breeding and feeding habitats
for a diversity of butterfly species, including Nymphalidae. They feed on a variety of plants,
including those found in wetland ecosystems (Rija, 2022).

The study provided a detailed breakdown of butterfly species across the wetlands,
indicating the diverse butterfly faunal populations in these wetlands and their significance
as butterfly habitats. 312 individual butterflies, representing 29 species were recorded from
all the wetlands. Kisigin wetland distinguished itself by recording the greatest diversity of
butterfly species among the wetlands surveyed.

This heightened diversity of butterfly species observed in Kisigin wetland can be attributed
to several factors, notably the lower levels of human activity and reduced agricultural
practices compared to the other surveyed wetlands, this is in agreement with the finding of
AR and Ibrahim, (2021) that recorded higher butterflies abundance in areas with less
disturbance. These factors create a more favorable environment for butterflies and
contribute to the richness of species in this particular wetland. The lower intensity of
agricultural practices in Kisigin plays a significant role. Intensive agriculture can lead to the
use of pesticides, habitat destruction, and changes in land use patterns that can negatively
impact butterfly populations (Wenzel et al., 2020). The finding agreed with a study by
Kovécs-Hostyénszki et al. (2017) which found that pollinators in the tropics are less likely to
thrive in intensive croplands, with insect pollinators being more than 70% less abundant in
areas with intensive cropland compared to wild sites. These findings suggested that
intensive agriculture can have significant impacts on butterfly habitats, including the use of
pesticides, habitat destruction, and changes in land use patterns.

The less record of butterfly species in Kudubiya wetland with are likely due to the high
human impacts in the area. Daily fishing activities and intensive agriculture throughout the
year can lead to habitat destruction, changes in land use patterns, and the use of pesticides
that can negatively impact butterfly populations. The study suggested that habitat change
and loss due to residential, commercial, and agricultural development are the biggest threats
to butterflies, including loss of specific plants that butterflies rely on for food and habitat.
Mattoni et al. (2003) found that, pesticide-intensive agriculture contributes to severe
monarch butterfly decline through milkweed contamination. The spraying of chemical
pesticides to kill animal pests is another major threat to butterflies, as pesticides harm
species like butterflies even though they are not the target, and overuse of these chemicals
destroys important habitats.
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The study provided the significant impact of seasonal changes on butterfly abundance and
diversity within the wetlands ecosystem. During the dry season, the data revealed a notable
decrease in butterfly presence. Only 21 individual butterflies belonging to 8 distinct species
were recorded across all wetlands during this period. This decrease in both abundance and
species diversity is indicative of the challenging conditions that butterflies face during the
dry season. Meléndez-Jaramillo et al. (2019) reported higher diversity and abundance during
rainy season. According to Milind et al. (2005), factors such as reduced food availability,
limited access to nectar-rich flowers, and potentially harsher environmental conditions
likely contribute to this observed decline. Conversely, the wet season paints a different
picture. The data shows a substantial increase in both butterfly numbers and species
diversity. This notable surge in butterfly populations can be attributed to the favorable
environmental conditions associated with the wet season.

The favorable environmental conditions associated with the wet season, such as increased
rainfall, can contribute to this notable increase in butterfly populations (Checa et al., 2019).
Mills et al. (2017) reported that rainfall was a significant contributing factor to butterfly
seasonality, with butterfly species displaying stronger seasonality, being significantly
associated with higher rainfall periods. Likewise, Checa et al., 2019 had furthermore
reported that, the wet season consistently witnessed the greatest number of species and
individuals in all of his study locations and years. Rainfall was notably linked to increased
temporal abundance. Moreover, the wet season is also a crucial breeding period for many
butterfly species. The availability of water sources and suitable breeding habitats in the
wetlands support the reproductive activities of butterflies, leading to an increase in their
populations (Cayton & Haddad, 2018).

CONCLUSION

This study determined the spatial and seasonal diversity and abundance of butterfly within
the Hadejia-Jamaare River Basin, Northern Nigeria. A total of 312 butterfly individuals from
29 species were documented, representing five different families, with Nymphalidae being
the most abundant and Hesperiidae been the least abundant. The species diversity and
relative abundance were higher in all the wetlands during the wet season. The Sansan
wetland recorded the higher diversity (H'=2.014), whereas the lowest species diversity
(H'=0.9667) was recorded in the wetland of Andiwa. The differences in butterfly abundance
between wet and dry season was statistically significant (p<0.04). The wet season had higher
bird diversity as compared to the dry season. Overall, this study emphasizes the importance
of wetlands as vital habitats for maintaining butterfly diversity and ecosystem functioning
in the Hadejia-Jamaare River Basin.
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