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The study of Odonata communities along wetlands requires the basic understanding of the abundance, 
distribution and number of species present. As habitat conditions change, they also exhibit changes in 
their diversity and distribution. Odonata assemblages were surveyed along the Densu River at Atewa 
Range Forest Reserve (ARFR) and Nsawam in the Eastern Region of Ghana and Weija in the Greater 
Accra Region of Ghana. Of the 177 species recorded for Ghana, 66 species (43 dragonfly and 23 
damselfly species) were sampled along the Densu River. These belonged to eight families of which the 
Libellulidae dominated. The distribution of species was significantly different between the sites with the 
most diverse area being ARFR with 47 species. The various environmental variables along the river 
were recorded and their effects discussed. 
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INTRODUCTION 

 
Dragonflies and Damselflies are insects belonging to the 
order Odonata. There are a total of 177 Odonata species 
that have been recorded so far in Ghana (Dijkstra, 2007a) 
with 72 species recorded from the streams and rivers that 
have their headwaters within the Atewa Range Forest 
Reserve (and associated standing water habitats), 
although only 31 (43%) were found strictly within the 
reserve’s boundaries (Dijkstra, 2007a).  

The presence of dragonflies is an important indicator 
for ecological balance. By way of reproduction, these 
insects lay their eggs in or near only freshwater (Corbet, 
1999) and thus, their high abundance in an area is a 
good indication of the quality of freshwater. Odonata 
(dragonflies and damselflies) are used as bioindicators 
for wetland quality in Europe, Japan, the USA, Australia 
(Clausnitzer and Jodicke, 2004) and in South Africa 
(Clark and Samways, 1996; Stewart and Samways, 
1998). The greatest numbers of species are found at 
sites that offer a wide variety of microhabitats, though 
dragonflies tend to be much more sensitive to pollution 

 
 
 

 
than damselflies (Ameilia et al., 2006). Many ecological 
factors affect the distribution of the nymphs. The acidity 
of water, the amount and type of aquatic vegetation, the 
temperature, and whether the water is stationary or 
flowing all affect the distribution of odonate nymphs. 
Some species can tolerate a wide range of conditions 
whiles others are very sensitive to their environment 
(Chovanec and Waringer, 2001; Schindler et al., 2003; 
Chovanec et al., 2004; Ameilia et al., 2006; Smith et al., 
2006). Clark and Samways (1996), and Stewart and 
Samways (1998) who studied adult dragonfly site 
selection, habitat preferences, disturbance response, and 
bioindicator potential across a variety of wetland and 
aquatic systems in South Africa concluded that, adult 
dragonflies prefer habitats with heterogeneous vegetation 
and are reliable indicators of human perturbation. They 
based pond conservation on species-habitat associations 
because of predictable species turnover along gradients 
of vegetation structure, light regime, and hydrology 
(Steytler and Samways, 1995; Osborn and Samways. 
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1996).  

The use of odonates as indicators offers several 
advantages: they are widespread and represent one of 
the historically most studied insect groups, and so there 
is a good knowledge of the ecological requirement of a 
large number of species and their distribution and sea-
sonality; they are relatively easy to observe and indentify, 
and finally they are well dependent on the ecological 
conditions of the environment (Corbet, 2004).  

Although odonatological studies in Ghana dates back to 
1871 (Dijkstra, 2007a), no studies have been con-ducted 
on their suitability as indicators or on their relationship 
with the environment. Hence this study thus sought to: 1) 
identify the Odonata species occurring along the Densu 
River; 2) estimate and compare Odonata species 
diversities along the river; 3) investigate the suitability of 
Odonata as indicators of water and environmental quality. 
 

 
MATERIALS AND METHODS 
 
Study areas 
 
The Atewa range located in the eastern region of Ghana, lies 
between Latitude 4°30' N and 11°00' N and straddles the 
Greenwich Meridian from Latitude 1°10'E to 3°15'W and consist of a 
range of hills aligned approximately north-south with steep-sided 
slopes and flat summits (McCullough et al., 2007). The Atewa 
Range Forest Reserve covers an area of 232 km² and the 
surrounding Atewa Range Extension. Geologically, the area is 
underlain by Birimian formations rich in minerals such as gold, 
diamond, bauxite and kaolin. The Atewa Range forest is an Upland 
Evergreen Forest and one of the highest forest covered hills in 
Ghana and also serves as headwaters for the Ayensu, Sumatua, 
Suhen, Kuia, Birim (Brim) and the Densu river basins.  

The Weija Reservoir (0° 20" W 0° 25' W and 5° 30' N 5° 45' N) 
was created in 1977 as a replacement for an earlier one which was 
washed away in 1968 by Ghana Water Company Limited (GWCL) 
through damming River Densu mainly to satisfy the demand for 
potable water supply (Asante et al., 2008). The Weija Reservoir, 
located about 17 km west of Accra, is almost at the mouth of the 
116 km long River Densu which takes its source from the Atewa-
Atwiredu mountain range in the Eastern Region of Ghana (Asante 
et al., 2008). The current reservoir provides water to western parts 
of Accra, supports irrigation projects, as well as fisheries. The Weija 
Reservoir is 14 km long, 2.2 km wide and has a total surface area 

of 38 km
2
 with mean depth of 5 m (Vanden Bossche and 

Bernacsek, 1990). The normal surface elevation is estimated at 
14.37 km with maximum of 15.24 km (Nukunya and Boateng, 
1979). The main economic activities in the catchment are fishing 
and crop farming with fertilizers (nitrate and phosphate based) 
being used on most of these farms (Ansa-Asare and Asante, 2005). 
Major crops include maize, cassava, sugarcane and vegetables. 
Untreated domestic effluents are discharged into the Reservoir 
(Asante et al., 2008).  

The sampling stations were at the Aqua Vitens Rand Ltd (AVRL) dam 

site, Oblogo, Tetegu and water fetching site. Nsawam is located in the 

Akuapem South District of the Eastern Region of Ghana. The township 

is about 40 km from the capital Accra, on coordinates 05° 48' 15" N 00° 

21' 49" W. It is highly populated with industries. The river Densu flows 

through the township with fishing and farming being the main activities 

along it. Some of the industries as well as homes have their drainage 

systems terminating 

 
 
 

 
into the river. Sewage discharge points from industries and homes 
were observed along the stream. 
 
 
Data collection 
 
Permit was sought from the Forestry Commission of Ghana and the 
management of the Atewa Range Forest Reserve (ARFR) and 
Aqua Vitens Rand Ltd (AVRL) at Weija Dam site before sampling 
commenced. The other sampling stations were in Nsawam and 
Weija. Sampling stations were chosen within 100 m of the main 
access points and were at least 400 m apart. GPS points were 
recorded using a Garmin GPS at a central location for each site, 
and sampling took place within a 50 m radius of this point.  

Data collection was done 5 days per month starting from 
September, 2010 to April, 2011 with a sampling effort of 2-man per 
hour. Capturing of Odonates was done along transects with width 
of 50 m perpendicular from the water systems to maximize the area 
along the water systems (Bried, 2005).  

All the odonates were identified visually with the aid of a pair of 
close-focus binoculars or caught with an aerial net when necessary 
and identified using the keys from Dijkstra and Clausnitzer (2013), 
and by Olsvik (1993) as well as by using comparative material in 
the Biodiversity and Entomology Museum of the Department of 
Animal Biology and Conservation Science, University of Ghana, 
Legon. When it was necessary to transport captured specimen to 
the laboratory for further identification, pressure was applied on the 
thorax to paralyze it, the wings folded to one side and put in plastic 
envelops which were labelled.  

Subsequent captures were identified, photographed with a 
digital camera for further identification and confirmation and 
released from the aerial nets. The geographical position and 
altitude were taken with a Garmin GPS. The type of land use (bank 
side vegetation) was also recorded.  

Environmental parameters were recorded for the sample points 
which included the colour of the stream, type of immediate 
vegetation use/cover and shade cover. Type specimens of the 
dragonflies and damselflies are being kept at the Biodiversity and 
Entomology Museum of the Department of Animal Biology and 
Conservation Science, University of Ghana, Legon, Ghana. 
 
 
Data analyses 
 
Species accumulation curve, species richness estimators (Colwell 
and Coddington, 1994; Colwell, 2000; Magurran, 2010) as well as 
actual species diversity indices (Shannon-Wiener, Margalef, Pielou 
and Simpson) were computed and treated as surrogates for 
biodiversity (Marshall et al., 2006).  

The program PRIMER (Clarke and Warwick, 2001; Clarke and 
Gorley, 2006) was employed to conduct all multivariate analysis. 
Overall fourth root transformation was applied to the species 
abundance data and Bray -Curtis similarity resemblance matrix was 
then generated and then the data was analyzed through ordination 
by Non-metric Multidimensional Scaling (NMDS) (Clarke and 
Warwick, 2001). Analysis of Similarity (ANOSIM) was applied to 
these factors to test significance (Chao et al., 2000). 

 
RESULTS 

 
A total of 5143 individuals belonging to 66 species from 
eight families comprising of 43 Anisopterans and 23 
Zygop terans species were recorded at all 22 sites (4 
Weija, 4 Nsawam and 14 within the Atewa Range Forest) 
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Table 1. Species diversity indices for the study sites. 

 
 Site S N d J' H'(loge) 1- λ Rank 
 Weija 22 3190 2.603 0.4052 1.252 0.5310 3 
 Atewa 47 1215 6.477 0.8463 3.258 0.9478 1 
 AOR 39 791 5.694 0.8649 3.169 0.9467 - 
 AR 27 424 4.298 0.8757 2.886 0.9283 - 
 Nsawam 34 738 4.997 0.8456 2.982 0.9321 2 
 All sites 66 5143 7.606 0.6221 2.606 0.8067 - 

 
S = Species Richness, N =species Abundance, d = Margalef index, J’ = Pielou’s evenness, H’ = Shannon’s index, 1-λ=Simpson’s index 
Rank, 1- Highest diversity, 2 - Medium diversity, 3- Lowest diversity. 
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Figure 1. Distribution of Odonata over the entire study area. Abundance frequency is (values are in multiples of 10). 
 
 
along the Densu River system. The Atewa Range Forest 
exhibited the highest number of species (47) with 1215 
individuals, compared to 34 species (738 individuals) 
occurring at Nsawam, and 22 species (3190 individuals) 
occurring at Weija respectively (Table 1, Figure 1). Within 
the Atewa Range Forest there was a difference in 
species composition within the protected area (27 
species, 424 individuals) and outside the protected area 
(39 species, 791 individuals) (Figure 1). These 
differences in species numbers correspond to diversity 
indices (Shannon-Wiener Index) calculated for these 
three areas: Atewa (3.258), Nsawam (2.982) and Weija 
(2.603) (Table 1).  

An alternative diversity descriptor, the Simpson index, 
classified the sites in the same order: Atewa Range 
Forest as the most species rich habitat (0.9478) followed 
by Nsawam (0.9321) and then Weija (0.531) (Table 1). Of 
all the diversity indices calculated, Atewa (outside reserve 
and within reserve) was the most diverse fol-lowed by 
Nsawam and then Weija (Table 1). The overall  
Shannon’s diversity index for the whole study  region was 

 
 
2.606 (Table 1).  

The most abundant Anisopteran species was 
Brachythemis leucosticta (2113 individuals) present at all 
sites especially along the Densu River at Weija (2092 
individuals), whereas the most dominant Zygopteran was 
Sapho ciliata (139) which was only encountered at the 
Atewa Range Forest Reserve. The Gomphidae, 
Aeshnidae and Corduliidae families recorded five (3), 
three (3) and one (1) species respectively.  

A summary of estimated species per site as well as the 
observed species richness is given (Table 2) and species 
accumulation curve (Figure 2) for the entire sample area 
and the three major areas. The latter complement the 
estimates of observed species richness in the three 
habitats (Table 2), with the Chao 1 and 2, Jackknife 1, 
Jackknife 2, Bootstrap, Abundance-based Coverage 
Estimate (ACE) and the Incidence-based Coverage 
Estimate (ICE) of expected species richness. These 
estimates emphasize the representativeness of sampling 
effort in this study, based on the occurrence of rare 
species (especially singletons and doubletons), as 



J. Biodivers. Conserv. Res. 087 
 
 
 
Table 2. Species richness estimators for Atewa Range Forest, Nsawam, Weija and all sites combined. 

 
 Site N Sobs Mau Tao Chao 1 Chao 2 ICE ACE Jack knife 1 Jack knife 2 Bootstrap 
 All sites 22 66 66 68.15 70.72 66 74.59 69.79 71.54 
 Atewa 14 47 47 50.65 56.41 47 57.21 56.36 52.67 
 Weija 4 22 21 21.64 23.2 21.44 24 24 22.66 
 Nsawam 4 34 34 35.05 38.28 34.46 39.25 38.08 37.11 
 
N - Number of sites. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. Species accumulation curve for Odonata assemblages along the Densu river system with its associated species richness 
estimators. Average species richness is based on 50 randomizations (Colwell, 2000). 
 
 

 
explained by Colwell et al. (2004) and Colwell and 
Coddington (1994).  

The spatial agglomerative dendrogram of pooled sites 
species abundance revealed that the study sites can be 
grouped into six significant groups distinguished at a 
Bray-Curtis similarity of 63.68% (Figure 3). The 
SIMPROF test based on the spatial variation in Odonata 
assemblage composition showed no significant structure 
at 47.03, 47.7, 51.19, 58.68 and 63.68% similarity 
respectively.  

However, an evidence of structure was found at 
42.96% (P=1.6%), 39.36% (P=0.1%), 34.77% (P=0.3%), 
34.69% (P=0.1%), 17.07% (P=0.1%), and at 12.9% 
(P=0.1%) similarity (Figure 4). The following groupings 
can thus be obtained: Group A: SITES (5, 8, 9), B: SITES 
(7, 17, 18), C: SITES (10, 11, 12, 13, 14, 15, 16), D: 

 
 

 
SITES (19, 20, 21, 22), E: SITES (1, 2, 3, 4) and group F: 
SITE (6).  

In comparison, Analysis of similarities (ANOSIM) 
(Chao et al., 2000) demonstrated a significant  
difference in species composition between the main 
geographic areas (Atewa, Nsawam and Weija) (R=0.809, 
p= 0.001) pair wisely: Atewa-Weija (p=0.002), Atewa-
Nsawam (p=0.029) and Weija-Nsawam (p=0.001) (Table 
3). In terms of the colour of the stream, the sites with 
their various abundance were significantly different from 
each other (R=0.619, p=0.001) (Table 4).  

The colour of a water body is an indication of its 
transparency and transparency is directly affected by the 
level of suspended particles and dissolved materials in 
the water Similarly there were significant differences 
between species composition of the type of immediate 
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Figure 3. Group average agglomerative dendrogram of Bray-Curtis Similarity of Odonata Species abundance data for 22 different sites along 
the Densu River system. Thinner lines show evidence of structure (SIMPROF test, p<0.05) whereas the darker lines show no evidence of 
structure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4. Multidimensional scaling (MDS) ordination plot of the Odonata community structure, based on Bray-Curtis similarity of fourth root 
transformed species abundances. The significantly separated sample groups by SIMPROF are indicated in blue-green circles. 
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Table 3. Pair wise analysis of similarity (ANOSIM) comparison of the three stations along the Densu River with Global R=0.809,  
significance level =0.0001 and 999 permutations. 

 
 

Group R Statistic Significance Possible Actual Number >= 
 

 

level % permutations permutations observed  

   
 

 Weija, Atewa forest 0.893 0.2 3060 999 1 
 

 Weija, Nsawam 0.823 2.9 35 35 1 
 

 Atewa forest, Nsawam 0,823 0.1 3060 999 0 
 

 
 

 
Table 4. Pair wise analysis of similarity (ANOSIM) comparison of species resemblance matrix with respect to colour of stream with  
Global R=0.619, significance level =0.0001 and 999 permutations. 

 
 

Group R Statistic 
Significance Possible Actual Number >= 

 

 
level % permutations permutations observed  

   
 

 Green, brown 0.397 15.6 45 45 7 
 

 Green, clear 0.956 1.1 91 91 1 
 

 Brown, clear 0.552 0.1 125970 999 0 
 

 
 

 
Table 5. Pair wise analysis of similarity (ANOSIM) comparison of species resemblance of sampled sites with respect to the type of 
bank side vegetation type with Global R=0.479, significance level =0.0001 and 999 permutations.  

 
 

Group R Statistic Significance Possible Actual Number>= 
 

 
level % permutations permutations observed  

   
 

 Grassland, farmland 0.453 0.3 3003 999 2 
 

 Grassland, secondary forest 0.976 0.1 792 792 1 
 

 Farmland, secondary forest 0.215 2.2 19448 999 21 
 

 
 

 
vegetation cover along the stream (R=0.479, p=0.001) 
(Table 5). 
 
 
DISCUSSION 

 
Of the 5143 individuals of Odonata sampled, a total of 66 
species belonging to 8 families were identified in this 
inventory from 22 sampled sites along the Densu River 
system, which takes up its source from the Atewa Range 
Forest Reserve, flowing through several towns and 
settlements and discharging into the sea at the Densu 
Delta at Weija. Dijkstra and Clausnitzer (2006) suggest 
that, the odonatofauna of Ghana is estimated to be about 
226 species even though till date only 177 species have 
been discovered (Neville, 1960; Pinhey, 1962; Frempong 
and Nijjhar, 1973; Marshall and Gambles, 1977; Olsvik, 
1993; D’Andrea and Carfi, 1994; O’Neill and Paulson,  
2001; Dijkstra, 2007a).  

This study recorded 37% of the species discovered so 
far in Ghana. This can be pooled from the species 
richness estimators provided (Table 1) where for 
instance, for the entire study, jack knife, a non-biased 
estimator looking at rare/unique species, estimates a total 

 
 

 
richness of 72 as opposed to the 66 recorded which is 
the lower boundary of the true number (Smith and 
Pontius, 2006). Another non-biased estimator of species 
richness accounted for is the bootstrap which also 
compensates for underestimating. The other estimators 
of species richness include the Abundance - based 
Coverage Estimator (ACE), Incidence-based Coverage 
Estimator (ICE), Chao 1, Chao 2 and they all give a fair 
idea of the actual number of species (Chao, 1984; 1987; 
Chao and Lee, 1992) which is necessary if conservation 
measures are to be put in place. The species richness 
recorded for the study however falls within the range of 
species richness estimators indicating a fair sampling 
effort (or uniformity of sampling)  

The highest species diversity (S = 47) as well as high 
diversity indices recorded at Atewa (Table 1) can be 
attributed to the high biodiversity at Atewa as well as its 
spatial heterogeneity. Streams within the Atewa Forest 
Reserve have thicker vegetation along their banks which 
serve as perching sites for less mobile species and the 
fact that more sites were sampled here due to its 
heterogeneity compared to the other sites may also 
account for the highest species diversity at Atewa. 
Forests are known and expected to have the greatest 



 
 
 

 
diversity of Odonata (Dijkstra and Clausnitzer, 2006; 
Kalkman et al., 2008). In terms of species occurrence, 
Atewa had 5 singletons where as Nsawam had 1 
singleton and 2 doubletons with Weija having 1 singleton 
and 1 doubleton. This could be as a result of poor  
‘detectability’ of species within the forest as it is expected 
to harbour rare and low abundance species (Dijkstra and 
Clausnitzer, 2006). The diversity of Odonata is higher in 
the forest with some generalist species occurring in both 
forest and non forested regions.  

Sites similar in community composition and or 
environmental variables were grouped together which is 
an indication of the environmental variables that 
accounted for their grouping. This demonstrates the 
suitability of using the insect order Odonata to indicate 
the environmental conditions (variables) of the Densu 
River and its land related ecotones.  

In addition, non metric multidimensional plots showed 
the similarity between sites based on a Euclidean 
distance matrix on encountered species and their 
abundance at each site. The relative distance between 
the sites demonstrates their level of dissimilarity, 
however, this enhances straightforward, quantitative and 
objective interpretation, whereby inductive inferences on 
environmental structure can be readily formulated as 
proposed by Tong (2002a, 2002b).  

Upon analysis of sites based on species abundance 
matrix using Bray - Curtis dissimilarity, the geographic 
areas were significantly different. Species abundance 
also differed between the sites. These could be due to 
the difference in environmental structures such as shade 
cover (Dijkstra and Lempert, 2003; Dijkstra and 
Clausnitzer, 2006; Remsburg et al., 2008), land use type 
(Kalkman et al., 2008) and micro-climate (Oertli, 2010). 
Also, Dijkstra and Lempert, (2003) point out that the 
degree of shadiness seems to be a principal cue for 
odonates to select a forest habitat, but the forest type 
(species composition) as well as the age of the forest 
bordering running water sites is of little influence for the 
Odonata assemblages as long as the required cover is 
present. This is also mentioned by Hofmann and Mason 
(2005), when they found shade to strongly affect adult 
dragonflies near a river in Eastern England. According to 
them, vegetation type is an important influence on 
controlling shading and temperature of streams and thus 
there was a relationship between shade, temperature and 
vegetation type with species diversity.  

A similar pattern was observed in this study, which 
reinforces the argument that shade, as well as vegetation 
cover play an important role in determining Odonate 
assemblages in the study area as the highest species 
richness is observed in areas with shade cover and forest 
as the principal land use type. When species compo-
sitions were grouped by similar environmental conditions, 
it was observed that differences between them were 
mostly significant. This is probably an indication that, 
these environmental conditions (land use type and water 
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colour) serve as boundaries distinguishing Odonate 
assem-blages. These factors again are considered by 
odonates in selecting for ovipositing sites (Corbet, 1999; 
Thompson et al., 2003), mating sites (Remsburg et al., 
2008), roosting and resting sites (Askew, 1982; Pritchard 
and Kortello, 1997), feeding sites (Corbet, 1999) as well 
as requirement for nymphs (Samways and Steytler, 
1996; Corbet, 1999; Thompson et al., 2003).  

Out of the eight families (4 Anisoptera, 4 Zygoptera) of 
Odonata recorded, the most represented families were 
Libellulidae and Coenagrionidae with 33 and 12 species 
respectively (Figure 1), confirming Dijkstra (2007b) 
results. The dominance of the Anisopterans by the 
Libellulidae family is also mentioned in (Dijkstra, 2007b; 
Dijkstra and Clausnitzer, 2013; Lawler, 2001; Silsby, 
2001; Kadoya et al., 2004 Suhling et al., 2004; Suhling et 
al., 2005).  

The Gomphidae and Aeshnidae families are known to 
be very sensitive to ecological, habitat and environmental 
changes eventhough they do not occur in large numbers 
(Ameilia et al., 2006; Dijkstra and Clausnitzer, 2013; 
IUCN, 2010). They are relatively larger in size, are very 
fast flyers and were mostly observed flying at dusk. 
According to Clausnitzer (2003) they hunt above streams 
and along forest paths at dusk. Hence could have 
resulted in their low encounter rates.  

The dominance of the Zygopterans by the Coenagrio-
nidae family could be as a result of the following reasons: 
Coenagrionidae is the largest of the Zygoteran odonates, 
they have a shorter life cycle and a wide distribution 
(Norma-Rashid et al., 2001) and can tolerate a wide 
range of habitats (Samways, 1989). The low numbers of 
the Zygopterans is generally due to their low dispersal 
ability. Pseudagrion nubicum, Ceriagrion glabrum, 
Ischnura senegalensis and Elattoneura nigra were the 
only species found only in open areas in high abundance, 
whereas all the other Zygopterans such as Pseudagrion 
torridum, the Chlorocypha and Phaon species had higher 
numbers in shaded areas. This confirms work done by 
Subramanian (2005) and Arulprakash and Gunathilagaraj 
(2010) who proposed that shade could favour damselflies 
more than dragon-flies. 
 
 
 
Conclusion 

 
This study has shown that, Odonata diversities along the 
Densu River vary hence these populations can be 
monitored, related and used as indicators of the physical 
structure of the river and its surrounding water related 
ecotones.  

The Odonata is an insect order suitable for measuring 
the environmental quality of the Densu River and its land 
related ecotones. Though sections within the Atewa 
Forest showed signs of high disturbance, with illegal 
felling of trees on daily basis, it still harboured diverse 
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fauna, including typical forest Odonates like Umma 
cincta, Sapho ciliata, Chlorocypha luminosa, C. radix and  
Cyanothemis simpsoni. This suggests that the water 
quality of the Densu River is still good enough to support 
these species despite extensive damage to the 
surrounding landscape. The detection of migratory and 
open habitat species like Crocothemis erythraea serves 
as an indicator of an anthropogenic change in habitats in 
the Atewa Range Forest Reserve.  

The study has also shown that at least 66 species of 
Odonate can be found along the Densu River with the 
Atewa Range Forest Reserve recording the highest 
diversity, a finding that is significant in terms of ecotou-
rism potential for Dragonfly enthusiasts. 

 
Recommendations 

 
This inventory has served as the baseline for Odonata 
communities along the Densu River hence can be a 
measure of monitoring in the near future.  

This inventory can also serve as a point of contact to 
tourists interested in odonatofauna in Ghana, therefore it 
is recommended that Managers of such reserves and 
protected areas must strengthen and increase measures 
for deterring illegal human activities within these areas.  

District authorities should embark on a massive re-
education campaign to address the low levels of 
environmental awareness that pertains in the basin.  

Finally, there must be an increase in education on the 
importance of using local insect species as first level 
indicators of environmental health which when improved 
upon can save the nation a lot of money otherwise used 
in the chemical evaluation and monitoring of water 
quality. 
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