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BACKGROUND AND OBJECTIVES: Odonate larvae play an important role in macroinvertebrate 
trophic networks and are excellent indicators of wetland quality. However, despite their 
ecological importance, research on odonates and how they interact with their environment 
is scarce. This study aims to assess macroinvertebrate composition as a determinant of 
larval abundance in Miathyria marcella (Odonata: Anizoptera: Libellulidae). 
METHODS: In total, 29 samples were collected from six wetlands with different types of 
hydrological influence using standardized invertebrate sampling techniques in Atlántico, a 
department located in northern Colombia. Standardized invertebrate sampling techniques 
were used at 29 sampling points. Obtained data were used to analyze invertebrate 
abundance and a non-parametric multidimensional scaling analysis was applied. In 
addition, a correlation analysis was conducted between macroinvertebrate composition 
and Miathyria marcella larval abundance.
FINDINGS: A total of 2586 larvae and 12925 individual macroinvertebrates were 
collected, distributed across 25 orders and 58 families. The most abundant orders were 
Neotaenioglossa (26 percent), Odonata (15 percent) Calanoida (10 percent) and Diptera (8 
percent). Heatmap and scaling analysis indicated different macroinvertebrate compositions 
in the sampled wetlands. It was found a high positive correlation between Miathyria marcella 
and the orders Odonata (R2 = 0.84, p-value ≤ 0.05), Coleoptera (R2 = 0.52, p-value ≤ 0.05), 
Basommatophora (R2 = 0.60, p-value ≤ 0.05), and Hemiptera (R2 = 0.50, p-value ≤ 0.05).
CONCLUSION: The results suggest that the abundance of Miathyria marcella responds to 
the accompanying macroinvertebrates, the composition of which depends on the type of 
hydrological influence. Assessment approaches that focus on the relationships between 
macroinvertebrate taxa are important conservation tools for biodiversity assessment. 
Results from this study will serve as a baseline to propose monitoring and follow-up 
strategies for environmental sustainability in wetlands in this region.
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INTRODUCTION
Odonates are one of the most familiar insect 

groups. They are predators relatively large in 
comparison with other insects and are widely 
distributed across aquatic environments. More 
than 6300 species have been described, exhibiting 
considerable variation depending on their habitat, 
type of prey consumed, and set of ecological 
conditions needed for establishing populations 
(Bybee et al., 2021). Due to their large diversity, 
easy identification, and high sensitivity, Odonate 
communities have been used as key bioindicators 
for verification of ecological integrity of ecosystems, 
assessment of environmental impacts, and making 
decisions on conservation measures (Carvalho-
Soares, 2022). Several authors have found that this 
insect order adapts to environmental factors such 
as light, temperature, water currents, substrate, 
geography, drought and flooding periods, available 
food, species competition, biotic and abiotic 
changes, and anthropogenic changes (Bowles and 
Kleinsasser, 2022). In this regard, habitat integrity is 
essential to define their distribution and abundance. 
Population dynamics within an ecosystem are 
strongly determined by the trophic chain and its 
components. In the case of macroinvertebrates, they 
play an important role in maintaining equilibrium 
in aquatic environments (Ramírez and Gutiérrez-
Fonseca, 2014). As a result, several researchers have 
analyzed the efficiency of odonates as biological 
control agents in several ecosystems (Akram and 
Ali-Khan, 2016). These insects are also important 
for ecosystem trophic networks, as they are part 
of the diet of birds, reptiles, fish, and amphibians 
(Abdul, 2017). Dragonflies are important predators of 
several macroinvertebrates (Vilenica, 2017). Different 
authors have used correlation analysis to observe 
the relationships between dragonflies with different 
biotic and abiotic variables. González-Soriano et al. 
(2021) found relationships between Odonata in terms 
of monthly diversity, that is, taxonomic divergence 
with monthly precipitation values. Dou et al. (2022) 
evaluated relationships between species richness, 
diversity of macroinvertebrates, and biomass of 
macroinvertebrates. Younes et al. (2015) evaluated 
the predation potential of Hemianax ephippiger 
(Odonata: Aeshnidae) nymphs on the freshwater 
snail Lymnaea natalensis, intermediate host of 
Fasciola, a liver fluke able to cause livestock losses 

and affect human health. They found that dragonflies 
are ideal pest predators, playing an important 
regulatory role in ecosystems. Researchers found that 
nymphs of H. ephippiger are a viable option for snail 
control in freshwater wetlands, contributing to their 
conservation through biological control (Younes et al., 
2015). Mandal et al. (2018) assessed the efficiency of 
Odonate nymphs for biological control against larvae 
of the mosquito Culex quinquefasciatus. Despite 
having differing consumption rates depending on the 
species and developmental stage, nymphs were able 
to consume a substantial amount of mosquito larvae, 
increasing their capacity to decrease their numbers. 
These results highlight the fact that introducing 
Odonate nymphs into wetlands aids the efficient 
control of pests and vectors. Table 1 provides an 
example of recent research on the relationship of 
Odonata with macroinvertebrates. However, despite 
the ecological importance of Odonata, research on 
their interactions with the environment and other 
macroinvertebrates is scarce. The objective of this 
study is to evaluate macroinvertebrate composition 
as a determinant factors in the larval abundance 
of the Odonate Miathyria marcella (Odonata: 
Anisoptera: Libellulidae). This study was carried out 
in six wetlands in Atlántico, a department in northern 
Colombia. Field measurements and laboratory 
analysis for this study were conducted in 2021.

MATERIALS AND METHODS
Biological samples were collected and transported 

to the laboratory for determination of the 
macroinvertebrate composition. Descriptive analysis 
was performed and the relationships between 
macroinvertebrates and larval abundances of M. 
marcella were analyzed using correlation analysis. 
This research was based on the hypothesis that the 
abundance of fauna associated with macrophytes 
in the wetlands of the department of Atlántico is a 
determinant of the distribution and abundance of M. 
marcella larvae (Odonata: Anizoptera: Libellulidae).

Study area
The study was performed in Atlántico, a 

department located in northern Colombia, particularly 
in the wetlands Totumo (TM), Mallorquín (MQ), 
Sabanagrande (SG), Larga-Luisa (LL), Tocagua (TG), and 
Luruaco (LU), all of them locally known as ciénaga. 
Two wetlands (SG and LL) with hydrological influence 
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from the Magdalena River, two (TM and MQ) with 
hydrological influence from the Caribbean Sea, and two 
(TG and LU) with hydrological influence from seasonal 
runoff. Sampling sites in the wetlands were selected 
considering the affluents, effluents, and macrophyte 
distribution (Fig. 1). Table 2 describes some of the 
relevant characteristics of the wetlands sampled.

Sample collection and preservation
Standardized techniques for macroinvertebrate 

collection (Correa-Araneda et al., 2021) were used in 
this study. Macroinvertebrates were collected using 
a conical net with a diameter of 40 cm, a length of 
65 cm, a mesh size of 250 μm, and a metallic handle 
with a length of 90 cm. The collection method was 
standardized in each sampling point, five minutes in 
a 1 m2 area (Correa-Araneda et al., 2021). Samples 

were stored in Ziploc plastic bags containing 70% 
alcohol, labeled with the respective field data in 
order to be processed in the laboratory. 

Macroinvertebrate identification
Collected materials were placed on plastic trays and 

rinsed with water before separating faunal elements 
with entomological tweezers. Taxonomic keys were 
used to identify collected faunal elements to the lowest 
taxonomic rank possible, and fauna were quantified 
for each sampling point (Hamada et al., 2018). Sorted 
macroinvertebrates were deposited in vials containing 
70% alcohol and labeled with field data.

Data analysis 
To assess macroinvertebrate composition as a 

determinant factor of M. marcella larval abundance, 

Table 1: Summary of recent studies about Odonata´s relationship with macroinvertebrates
Table 1: Summary of recent studies about Odonata´s relationship with macroinvertebrates 

 
Location Relevant aspects References 

Puerto Rico 

Freshwater macroinvertebrates play an important role in maintaining food webs. Odonata 
(dragonflies and damselflies) are important top predators in these communities and serve 
as indicators of health. Predator–prey interactions and resource competition, may also 
shape the distribution of a species. For example, macroinvertebrate abundance is often 
affected by fish predation. 
 

Mariani-Ríos et al. 
(2022) 

Poland 

This study evaluated the community composition and diversity and the heterogeneity of 
macroinvertebrate communities. It was found that habitat heterogeneity influenced 
benthic invertebrates more than water parameters. Thus, other factors, such as fish 
predation, may have played a leading role in community shaping. 
 

Czerniawska-Kusza et 
al. (2022) 

Singapore 

The biological control potential of odonata larvae was evaluated. Functional response 
experiments using Aedes albopictus larvae as prey, highlighting their predatory efficiencies 
at low prey densities and demonstrating that urban odonates can consume substantial 
numbers of mosquito larvae (up to 44 per day) under experimental conditions. 
Complementary field-based experiments, however, showed little impact of odonate larvae 
predation on the overall composition of naturally colonizing aquatic macroinvertebrate 
communities, but revealed substantial size-selective predation by odonate larvae on 
mosquito larvae. 
 

Choo et al. (2021) 

South Kores 

Habitat preferences and trophic level of Brachydiplax chalybea larvae were identified. 
Stable isotope analysis showed that B. chalybea is likely to consume, as a food source, other 
species of Odonata larvae. 
 

Choi et al. (2020) 

USA 

Ecosystem Services indicate that Odonata (dragonflies and damselflies) have some impact 
as predators of disease vectors and agricultural pests. In addition, their larvae are very 
important as intermediate or top predators in many aquatic ecosystems. 
 

May (2019) 

Cuba 

They studied the Odonata’s larvae associated with the root system of Eichhornia crassipes. 
It was determining the taxonomic composition and the trophic structure. The relationship 
between climatic variables, root volume and density of individuals suggests that the 
number of rainy days and accumulated rainfall influence in the abundance of certain taxa 
and that the roots of Eichhornia crassipes can be appraised as an important habitat for 
dragonflies larvae and a great place to find food for them. 

Barbán (2015) 
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Fig. 1: Geographic location of the studied wetlands and sampling points 
(A. TM wetland; B. MQ wetland; C. SG wetland; D. LL wetland; E. TG wetland; F. LU wetland) 

  

Fig. 1: Geographic location of the studied wetlands and sampling points
(A. TM wetland; B. MQ wetland; C. SG wetland; D. LL wetland; E. TG wetland; F. LU wetland)

Table 2: Characteristics of wetlands sampled  
 

Wetlands Hydrological influence Wetland surface (km) Max depth/  
mean depth (cm) 

Water temperature (°C) 
Mean±SD 

TM Caribbean Sea 
Perimeter: 24.80 
Max length: 6.9 
Max width: 3.5 

210/110 30.4±0.2 

MQ Caribbean Sea 
Perimeter: 15.90 
Max length: 4.0 
Max width: 3.1 

170/55 28.1±0.2 

SG Magdalena River 
Perimeter: 3.15 

Max length: 1.12 
Max width: 0.60 

140/80 31.9±0.4 

LL Magdalena River 
Perimeter: 6.92 

Max length: 2.90 
Max width: 0.38 

110/60 30.2±0.3 

TG Local streams 
Perimeter: 6.81 

Max length: 2.63 
Max width: 1.08 

180/106 31.8±0.2 

LU Local streams 
Perimeter: 7.10 

Max length: 2.02 
Max width: 1.70 

220/84 32.8±0.17 

 

Table 2: Characteristics of wetlands sampled 
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a descriptive analysis with macroinvertebrate 
compositions and M. marcella larval abundance was 
performed. Macroinvertebrates were organized at the 
order level. The general distribution was described 
for each type of hydrological influence. In addition, 
a heat map was generated and a non-parametric 
multidimensional scaling (NMDS) analysis was applied 
using Bray-Curtis distances. Then, a correlation 
analysis was performed in order to determine the 
association between macroinvertebrates and larval 
abundances of M. marcella.

RESULTS AND DISCUSSION
The results were separated into the following 

categories: Miathyria marcella abundances, 
macroinvertebrate composition, and relationship 
between macroinvertebrate abundance and 
Miathyria marcella.

Miathyria marcella abundances
A total of 2586 individual M. marcella larvae were 

collected and distributed as follows: 1011 individuals 
in LL, 486 individuals in TG, 465 individuals in LU, 
372 individuals in SG, 239 individuals in TM, and 
13 individuals in MQ. Mean and standard deviation 
were greater in wetlands hydrologically influenced 
by the Magdalena River (19.4±1.7 individuals in LL 
and 9.3±1.4 individuals in SG), followed by wetlands 

hydrologically influenced by local drainages (8.1±0.4 
individuals in RG and 6.4±0.4 individuals in LU). Lastly, 
abundances were lowest in wetlands hydrologically 
influenced by the Caribbean Sea (3.9±0.3 individuals 
in TM and 0.3±0.1 individuals in MQ) (Fig. 2).

The abundance of M. marcella larvae differed 
among the sampled wetlands. The results indicate 
that abundances were higher in wetlands influenced 
by the Magdalena River, as well as in those influenced 
by seasonal drainage. The lowest abundance was 
found in wetlands influenced by the Caribbean Sea. 
Mallorquín is a lagoon bound to the north by the 
Caribbean Sea, and they exchange water sporadically 
through a connection that is sometimes natural and 
sometimes artificial (Torres-Bejarano et al., 2020). 
Lower values in wetlands with Caribbean influence 
are consistent with the results of Rychla et al. (2011), 
who assessed the effect of conductivity (113 - 2620 
μS/cm) on richness and abundance of dragonfly 
species. Their results showed that no species was 
reported in conductivities higher than 1200 μS/cm. 
In addition, they concluded that high conductivity is 
harmful for dragonflies. Gómez-Tolosa et al. (2015) 
pointed out that M. marcella is a species that may 
adapt to different aquatic environments. It has been 
shown that Odonate abundance is directly related 
to environmental quality due to the sensitivity of 
members of this order to environmental changes. The 

 
Fig. 2: Abundance of M. marcella larvae in sampled wetlands.  

  

Fig. 2: Abundance of M. marcella larvae in sampled wetlands. 
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most significant threats to freshwater ecosystems 
are changes in land use that alter sediment loads 
or nutrient inputs, increase interactions with 
exotic species, change flow regulation and habitat 
fragmentation, and alter hydrology (Hecca et al., 
2018; Karbassi and Pazoki, 2015). 

Macroinvertebrate composition
A total of 12925 individuals were collected, 

distributed across 25 orders and 58 families. 
Comparing wetland abundances, more individuals 
were found in LU, with 3496 individuals, followed by 
wetlands influenced by the Magdalena River, with 
2378 individuals, and 2181 individuals in LL and SG, 
respectively. The abundance in wetlands TG, TM, and 
MQ was 2142, 1854, and 874 individuals, respectively. 
The most abundant orders were Neotaenioglossa 
(26%), Odonata (15%), Calanoida (10%), and Diptera 
(8%) (Fig. 3). Orders with abundances lower than 1% 
were Eunicida, Lepidoptera, Megaloptera, Mytiloida, 
Neogastropoda, Neritopsina, Stylommatophora, 
Trichoptera, and Unionoida.

Macroinvertebrate composition differed among 
wetlands. The most abundant orders in TM were 

Diptera, with 340 individuals, and Calanoida, with 
369 individuals. In MQ, the most abundant group 
was Neotaenioglossa, with 292 individuals; in SG 
Odonata, with 404 individuals; LL Odonata, with 545 
individuals; and Diplostraca, with 433 individuals. In 
TG Neotaenioglossa, there were 528 individuals, and 
Odonata had 526 individuals. LU Neotaenioglossa 
had 1511 individuals (Fig. 4). Similarly, NMDS 
results indicated differences in macroinvertebrate 
abundances among sampled wetlands (Fig. 5).

Insect orders Coleoptera, Diptera, Hemiptera, 
and Odonata are generally found in lentic systems 
(Rivera-Usme et al., 2015). However, it was found that 
Neotaenioglossa (Mollusca), Diplostraca (Crustacea), 
and Calanoida (Copepoda) were also among the 
most abundant orders. In studies of coastal wetlands, 
mollusks and copepods are among the most abundant 
elements (Suárez-Morales, 2015), which is consistent 
with the results obtained for wetlands TM and MQ. 
Diplostracans are important elements of temporal 
waterbodies. The abundance of this group depends on 
precipitation frequency and magnitude (Schwentner 
et al., 2015), being associated with inundation pulses 
in wetlands LL and SG. Flow increase during rainy 

 
Fig. 3: Macroinvertebrate order abundances. Orders with abundances below 1% were excluded.  

Bars represent standard error. N: Neotaenioglossa (Mollusca: Gastropoda). O: Odonata (Arthropoda: Insecta). D: 
Diptera (Arthropoda: Insecta). Cl: Calanoida (Arthropoda: Maxillopoda). Dp: Diplostraca (Arthropoda: 

Branchiopoda). Dc: Decapoda (Arthropoda: Malacostraca). H: Hemiptera (Arthropoda: Insecta). Cp: Coleoptera 
(Arthropoda: Insecta). B: Basommatophora (Mollusca: Gastropoda). T: Tubificida (Annelida: Clitellata). Ac: 

Architaenioglossa (Mollusca: Gastropoda). Am: Amphipoda (Arthropoda: Malacostraca). Tb: Trombidiformes 
(Arthropoda: Euchelicerata). E: Ephemeroptera (Arthropoda: Insecta). V: Veneroida (Mollusca: Bivalvia). Hi: 

Hirudinida (Annelida: Clitellata). 
  

Fig. 3: Macroinvertebrate order abundances. Orders with abundances below 1% were excluded. 
Bars represent standard error. N: Neotaenioglossa (Mollusca: Gastropoda). O: Odonata (Arthropoda: Insecta). D: Diptera (Arthropoda: Insecta). Cl: Calanoida 
(Arthropoda: Maxillopoda). Dp: Diplostraca (Arthropoda: Branchiopoda). Dc: Decapoda (Arthropoda: Malacostraca). H: Hemiptera (Arthropoda: Insecta). Cp: 
Coleoptera (Arthropoda: Insecta). B: Basommatophora (Mollusca: Gastropoda). T: Tubificida (Annelida: Clitellata). Ac: Architaenioglossa (Mollusca: Gastrop-
oda). Am: Amphipoda (Arthropoda: Malacostraca). Tb: Trombidiformes (Arthropoda: Euchelicerata). E: Ephemeroptera (Arthropoda: Insecta). V: Veneroida 

(Mollusca: Bivalvia). Hi: Hirudinida (Annelida: Clitellata).
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periods has a significant influence on sediment and 
nutrient load and promotes the fast colonization of 
species adapted to this type of wetland (Cid et al., 
2017). Castillo and Huamantico (2020) indicated that 
differences in macroinvertebrate composition among 
wetlands are caused by hydrology, aquatic vegetation, 

anthropogenic perturbations, and accompanying 
faunal elements. Composition differences among 
wetlands, as indicated by heat map and NMDS, are 
mediated by these factors along with differences in 
wetland hydrological influence (Magdalena River, 
Caribbean Sea, or Seasonal Drainages). In addition, 

 
Fig. 4: Macroinvertebrate abundance heatmap in sampled wetlands.  

  

Fig. 4: Macroinvertebrate abundance heatmap in sampled wetlands. 

 
 

Fig. 5: Non-metric multidimensional scaling (NMDS) based on Bray-Curtis distance.  
Ordination plot illustrating differences in macroinvertebrate abundance between wetlands 

  

Fig. 5: Non-metric multidimensional scaling (NMDS) based on Bray-Curtis distance. 
Ordination plot illustrating differences in macroinvertebrate abundance between wetlands
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Tonkin et al. (2017) and Guellaf et al. (2021) found 
seasonal changes in macroinvertebrate community 
composition and structure due to environmental 
fluctuations including precipitation and caudal regime.

Relationship between macroinvertebrate abundance 
and Miathyria marcella

Spearman correlation values indicated statistically 
significant correlations between some analyzed 
variables (p-value ≤ 0.05). A high positive correlation 
was found between M. marcella and the orders 
Odonata (R2 = 0.84, p-value ≤ 0.05), Coleoptera (R2 
= 0.52, p-value ≤ 0.05), Basommatophora (R2 = 0.60, 
p-value ≤ 0.05), and Hemiptera (R2 = 0.50, p-value ≤ 
0.05) (Fig. 6).

The correlation found between M. marcella and 
the orders Odonata, Coleoptera, and Hemiptera 
can be explained by the high dispersal ability of 
these insect groups in a wide variety of aquatic 
environments. These groups inhabit all types of 
freshwater and brackish environments, from small 
ponds to lakes, wetlands, and streams (Guellaf et 
al., 2021), tolerating a wide variety of environmental 
and anthropogenic stressors at different spatial 

and temporal scales (Abdul et al., 2017). Similarly, 
the relationship between M. marcella and these 
orders may be caused by their tropic relationships, 
as they are potential dietary elements. Different 
authors have used correlation analysis to observe 
the relationships between dragonflies with different 
biotic and abiotic variables. González-Soriano et 
al. (2021) found relationships between Odonata 
in terms of monthly diversity, that is, taxonomic 
divergence with monthly precipitation values. 
Dou et al. (2022) evaluated relationships between 
species richness, diversity of macroinvertebrates, 
and biomass of macroinvertebrates. However, 
experimental observations have shown that Odonate 
larvae are cannibals, and also consume Coleopterans 
(Fulan and Anjos, 2015), Basommatophorans 
(Younes et al., 2015), and Hemipterans (Kondo 
et al., 2015). Adult and larval Odonates play an 
important role, both as predators and prey of other 
animals (Samanmali et al., 2018). It is important to 
assess which macroinvertebrates serve as food for 
Odonates, as predation affects species abundance, 
population dynamics, and community structure 
(Mariani-Ríos et al., 2022). Macroinvertebrates 

 
Fig. 6: Spearman correlation matrix between abundances of macroinvertebrate orders and M. marcella (p-value ≤ 

0.05 blank). N: Neotaenioglossa. O: Odonata. D: Diptera. Cl: Calanoida. Dp: Diplostraca. Dc: Decapoda. H: 
Hemiptera. Cp: Coleoptera. B: Basommatophora. T: Tubificida. Ac: Architaenioglossa. Am: Amphipoda, Tb: 

Trombidiformes. E: Ephemeroptera. V: Veneroida. Hi: Hirudinida. M.marc: M. marcella. 
 

Fig. 6: Spearman correlation matrix between abundances of macroinvertebrate orders and M. marcella (p-value ≤ 0.05 blank). N: Neo-
taenioglossa. O: Odonata. D: Diptera. Cl: Calanoida. Dp: Diplostraca. Dc: Decapoda. H: Hemiptera. Cp: Coleoptera. B: Basommatophora. 
T: Tubificida. Ac: Architaenioglossa. Am: Amphipoda, Tb: Trombidiformes. E: Ephemeroptera. V: Veneroida. Hi: Hirudinida. M.marc: M. 

marcella.
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have long been used as proxies for environmental 
status, particularly in the context of water pollution 
and habitat perturbation (Buczynska and Buczynski, 
2019). Among orders related to M. marcella 
abundance, there are different responses to 
environmental factors and perturbations. However, 
they are considered to be tolerant to water pollution 
(Silva et al., 2020). Assessment approaches that focus 
on macroinvertebrate relationships are important 
conservation tools for evaluation of biodiversity. 
Assessment of M. marcella larvae is intended to 
provide information on distribution and abundance, 
in relationship to the accompanying fauna. Studies 
including estimates of M. marcella accompanying 
fauna will contribute to a better understanding and 
management of wetlands.

CONCLUSIONS
Abundance values for M. marcella larvae along 

with macroinvertebrate composition differed among 
sampled wetlands. A total of 12925 individual 
macroinvertebrates were collected. The most 
abundant orders were Neotaenioglossa, Odonata, 
Calanoida, and Diptera. Heatmap and scaling analysis 
indicated different macroinvertebrate compositions 
in the sampled wetlands. It was found a high positive 
correlation between Miathyria marcella and the 
orders Odonata, Coleoptera, Basommatophora, and 
Hemiptera. Hydrological influence has a significant 
effect on this distribution, as their abundance was 
greater in wetlands hydrologically influenced by the 
Magdalena River, followed by those hydrologically 
influenced by seasonal drainages, and with the lowest 
abundance in wetlands hydrologically influenced by 
the Caribbean Sea. M. marcella is a species that may 
adapt to different aquatic environments. It has been 
shown that Odonate abundance is directly related 
to environmental quality, due to the sensitivity of 
members of this order to environmental changes. 
Composition differences among wetlands, as 
indicated by heatmap and NMDS, are mediated 
by hydrology, aquatic vegetation, anthropogenic 
perturbations, and accompanying faunal elements, 
along with differences in wetland hydrological 
influence (Magdalena River, Caribbean Sea, or 
seasonal runoff). Due to their great diversity, 
easy identification, and high sensitivity, Odonate 
communities have been used as key bioindicators 
to verify the ecological integrity of ecosystems and 

assess environmental impacts. Results suggest that 
M. marcella abundances respond to accompanying 
invertebrate groups, particularly the orders 
Coleoptera, Basommatophora, and Hemiptera. This 
relationship may be associated with the importance 
of these orders for Odonate diets. Future research 
should consider physicochemical variables of water, 
as they may help to complement and understand 
macroinvertebrate distribution in wetlands. Without 
a proper knowledge of distribution for these 
invertebrate groups, it is not possible to advance 
conservation efforts. The results of this study will 
serve as a baseline to propose monitoring and follow-
up strategies for the environmental sustainability of 
wetlands in the Colombian Caribbean. Composition 
and abundance of macroinvertebrates were assessed 
using simple techniques, which implies that this 
methodology can be replicated in other study areas.
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ABBREVIATIONS
% Percentage
°C Degree centigrade
± Plus–minus sign
>  Greater-than sign
≤ Less than or equal to
μS/cm Conductivity unit
Ac Architaenioglossa
Am Amphipoda
B Basommatophora
Cl Calanoida
cm Centimetre
Cp Coleoptera
D Diptera
Dc Decapoda
Dp Diplostraca
E Ephemeroptera
Fig. Figure
H Hemiptera
H. ephippiger Hemianax ephippiger
Hi Hirudinida
km Kilometer
LL Larga-Luisa wetland

LU Luruaco wetland
M. marc M. marcella
M. Marcella Miathyria marcella
m2 Square meter
masl Meters Above Sea Level
Max Maximum
mm Millimetre
MQ Mallorquín wetland
N Neotaenioglossa
NMDS Non-metric multimensional scaling
O Odonata
p-value Statistical significance
R2 R-squared
SD Standard deviation
SG Sabanagrande wetland
T Tubificida
Tb Trombidiformes
TG Tocagua wetland
TM Totumo wetland
V Veneroida
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Gómez-Cristiani, M.; Gómez-Gutiérrez, R.B., (2015). Odonata 
(Insecta) de tres cuencas en la costa de Chiapas: lista de especies 
y registro nuevo. Rev. Mex. Biodivers., 86(1): 1-7 (7 pages).

González-Soriano, E.; Noguera, F.A.; Pérez-Hernández, C.X.; Zaragoza-
Caballero, S.; González-Valencia, L., (2021). Patterns of richness, 
diversity and abundance of an odonate assemblage from a tropical 
dry forest in the Santiago Dominguillo Region, Oaxaca, México 
(Insecta: Odonata). Biodivers. Data J., 9(e60980): 1-21 (21 pages).

Guellaf, A.; Bennas, N.; El Haissoufi, M.; L’Mohdi, O.; Kettani, K., 
(2021). New data on the biodiversity and chorology of aquatic 
insects (Odonata, Coleoptera and Hemiptera) of Martil Basin 
(northwestern Morocco). Graellsia. 77(2): 1-23 (23 pages).

Hamada, N.; Thorp, J.H.; Rogers, D.C., (2018). Keys to Neotropical 
Hexapoda. Thorp and Covich’s Freshwater Invertebrates. Vol. 3, 
Academis Press, Elsevier.

Hecca, D.; Arinafril, A.; Novia, N., (2018). Diversity of odonata and 
aquatic environmental conditions in lake area (water ski and opi) 
Jakabaring Palembang-South Sumatera. Biovalentia. 4(2): 1-6 (6 
pages).

Karbassi, A.R.; Pazoki, M., (2015). Environmental qualitative 
assessment of rivers sediments. Global J. Environ. Sci. Manage., 
1(2): 109-116 (8 pages).

Kondo, T.; Palacino-Rodriguez, F.; Pena-Cuellar, R.D., (2015). Report 
of Erpetogomphus sabaleticus Williamson, 1918 feeding on 
Diaphorina citri Kuwayama (Hemiptera: Liviidae). Boletin del 
Museo de entomologia., 16(1): 17-26 (10 pages).

Mandal, S.K.; Ghosh, A.; Bhattacharjee, I.; Chandra, G., (2018). 
Biocontrol efficiency of odonate nymphs against larvae of the 
mosquito, Culex quinquefasciatus Say, 1823. Acta Tropica., 
106(2): 109-114 (6 pages).

Mariani-Ríos, A.; Maldonado-Benítez, N.; Ramírez, A., (2022). 
Natural history of Odonata assemblages in tropical streams in 
Puerto Rico. Neotro. Biodivers., 8(1): 112-123 (12 pages).

May, M.L., (2019). Odonata: Who They Are and What They Have 
Done for Us Lately: Classification and Ecosystem Services of 
Dragonflies. Insects., 10(62): 1-17 (17 pages).

Ramírez, A.; Gutiérrez-Fonseca, P.E., (2014). Functional feeding 
groups of aquatic insect families in Latin America: a critical 
analysis and review of existing literature. Rev. Biol. Trop., 62(2): 
155-167 (13 pages).

Rivera-Usme, J.; Pinilla, G.; Rangel-Churio, J.; Castro, M.; Camacho-
Pinzón, D., (2015). Biomass of macroinvertebrates and 
physicochemical characteristics of water in an Andean urban 
wetland of Colombia. Braz. J. Biol., 75(1): 180-190 (11 pages).

Rychla, A.; Benndorf, J.; Buczynski, P., (2011). Impact of pH and 
conductivity on species richness and community structure of 
dragonflies (Odonata) in small mining lakes. Fundam. Appl. 
Limnol., 179(1): 41-50 (10 pages).

Samanmali, C.; Udayanga, L.; Ranathunge, T.; Perea, S.; Hapugoda, M.; 
Weliwitiya C., (2018). Larvicidal potential of five selected dragonfly 
nymphs in Sri Lanka over Aedes aegypti (Linnaeus) larvae under 
laboratory settings. BioMed. Res. Int., 8759459: 1-10 (10 pages).

Schwentner, M.; Timms, B.V.; Richter, S., (2015). Spinicaudata 
(Branchiopoda: Diplostraca) in australia’s arid zone: unparalleled 
diversity at regional scales and within water bodies. J. Crust 
Biol., 35(3): 366-378 (13 pages).

Silva, E.; Rocha, A.; Leal, M.; Santos, O.; Sousa, J.; Viana, A.R.; 
Silva, K.K.; Matos, E.; Santos, E.; Landim, A.; Gimenez, T., (2020). 
Freshwater mollusks from three reservoirs of Piauí, northeastern 
Brazil. Biota Neotropica. 20(1): 1-8 (8 pages).

Suárez-Morales, E., (2015). Chapter 29 - Class Maxillopoda, in: 
Thorp, J. H., Rogers, D. C. (Eds.), Thorp and Covich’s Freshwater 
Invertebrates (4th. Edition). Academic Press (47 pages).

Tonkin, J.D.; Bogan, M.T.; Bonada, N.; Rios-Touma, B.; Lytle, D., 
(2017). Seasonality and predictability shape temporal species 
diversity. Ecology., 98(5): 1201-1216 (16 pages).

Torres-Bejarano, F.M.; Torregroza-Espinosa, A.C.; Martinez-Mera, 
E.; Castaneda-Valbuena, D.; Tejera-Gonzalez, M.P., (2020). 
Hydrodynamics and water quality assessment of a coastal lagoon 
using environmental fluid dynamics code explorer modeling 
system. Global J. Environ. Sci. Manage., 6(3): 289-308 (20 pages).

Vilenica, M., (2017). Ecological traits of dragonfly (Odonata) 
assemblages along an oligotrophic Dinaric karst hydrosystem. 
Ann Limnol., 53: 377-389 (13 pages).

Younes, A.; El-Sherif, H.; Gawish, F.; Mahmoud, M., (2015). 
Potential of Hemianax ephippiger (Odonata-Aeshnidae) nymph 
as predator of Fasciola intermediate host, Lymnaea natalensis. 
Asian Pac. Trop. Biomed., 5(8): 671-675 (5 pages).

https://www.mdpi.com/2673-9917/1/2/14
https://www.mdpi.com/2673-9917/1/2/14
https://www.mdpi.com/2673-9917/1/2/14
https://www.mdpi.com/2673-9917/1/2/14
https://www.mdpi.com/2673-9917/1/2/14
https://www.mdpi.com/2673-9917/1/2/14
https://www.scielo.sa.cr/pdf/rbt/v68n1/0034-7744-rbt-68-01-50.pdf
https://www.scielo.sa.cr/pdf/rbt/v68n1/0034-7744-rbt-68-01-50.pdf
https://www.scielo.sa.cr/pdf/rbt/v68n1/0034-7744-rbt-68-01-50.pdf
https://www.scielo.sa.cr/pdf/rbt/v68n1/0034-7744-rbt-68-01-50.pdf
https://www.mdpi.com/2075-4450/11/5/273
https://www.mdpi.com/2075-4450/11/5/273
https://www.mdpi.com/2075-4450/11/5/273
https://www.mdpi.com/2075-4450/11/5/273
https://www.sciencedirect.com/science/article/abs/pii/S1049964421001717?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1049964421001717?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1049964421001717?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1049964421001717?via%3Dihub
https://www.mdpi.com/2073-4441/9/1/52
https://www.mdpi.com/2073-4441/9/1/52
https://www.mdpi.com/2073-4441/9/1/52
https://www.mdpi.com/2073-4441/9/1/52
https://www.sciencedirect.com/science/article/pii/S1470160X21002168
https://www.sciencedirect.com/science/article/pii/S1470160X21002168
https://www.sciencedirect.com/science/article/pii/S1470160X21002168
https://www.sciencedirect.com/science/article/pii/S1470160X21002168
https://www.sciendo.com/article/10.2478/eces-2022-0009
https://www.sciendo.com/article/10.2478/eces-2022-0009
https://www.sciendo.com/article/10.2478/eces-2022-0009
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.8553
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.8553
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.8553
https://onlinelibrary.wiley.com/doi/full/10.1002/ece3.8553
https://www.scielo.br/j/alb/a/b8YZLvR5nqhMQ3ZWP4frwyJ/?format=pdf&lang=en
https://www.scielo.br/j/alb/a/b8YZLvR5nqhMQ3ZWP4frwyJ/?format=pdf&lang=en
https://www.scielo.br/j/alb/a/b8YZLvR5nqhMQ3ZWP4frwyJ/?format=pdf&lang=en
https://www.scielo.br/j/alb/a/b8YZLvR5nqhMQ3ZWP4frwyJ/?format=pdf&lang=en
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532015000100041
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532015000100041
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532015000100041
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532015000100041
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532015000100041
http://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S1870-34532015000100041
https://bdj.pensoft.net/article/60980/instance/6325065/
https://bdj.pensoft.net/article/60980/instance/6325065/
https://bdj.pensoft.net/article/60980/instance/6325065/
https://bdj.pensoft.net/article/60980/instance/6325065/
https://bdj.pensoft.net/article/60980/instance/6325065/
https://graellsia.revistas.csic.es/index.php/graellsia/article/view/671/978
https://graellsia.revistas.csic.es/index.php/graellsia/article/view/671/978
https://graellsia.revistas.csic.es/index.php/graellsia/article/view/671/978
https://graellsia.revistas.csic.es/index.php/graellsia/article/view/671/978
https://www.sciencedirect.com/science/article/pii/B9780128042236090016?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9780128042236090016?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9780128042236090016?via%3Dihub
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/45
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/45
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/45
https://biovalentia.ejournal.unsri.ac.id/biov/article/view/45
https://www.gjesm.net/article_10772.html
https://www.gjesm.net/article_10772.html
https://www.gjesm.net/article_10772.html
https://bibliotecadigital.univalle.edu.co/handle/10893/11776
https://bibliotecadigital.univalle.edu.co/handle/10893/11776
https://bibliotecadigital.univalle.edu.co/handle/10893/11776
https://bibliotecadigital.univalle.edu.co/handle/10893/11776
https://pubmed.ncbi.nlm.nih.gov/18378207/
https://pubmed.ncbi.nlm.nih.gov/18378207/
https://pubmed.ncbi.nlm.nih.gov/18378207/
https://pubmed.ncbi.nlm.nih.gov/18378207/
https://www.tandfonline.com/doi/full/10.1080/23766808.2022.2043699
https://www.tandfonline.com/doi/full/10.1080/23766808.2022.2043699
https://www.tandfonline.com/doi/full/10.1080/23766808.2022.2043699
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6468591/pdf/insects-10-00062.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6468591/pdf/insects-10-00062.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6468591/pdf/insects-10-00062.pdf
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442014000600011
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442014000600011
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442014000600011
https://www.scielo.sa.cr/scielo.php?script=sci_arttext&pid=S0034-77442014000600011
https://www.scielo.br/j/bjb/a/hMyWtgz6tzDdk5brSmmzJnb/?lang=en
https://www.scielo.br/j/bjb/a/hMyWtgz6tzDdk5brSmmzJnb/?lang=en
https://www.scielo.br/j/bjb/a/hMyWtgz6tzDdk5brSmmzJnb/?lang=en
https://www.scielo.br/j/bjb/a/hMyWtgz6tzDdk5brSmmzJnb/?lang=en
https://www.schweizerbart.de/papers/fal/detail/179/76142/Impact_of_pH_and_conductivity_on_species_richness_?af=crossref
https://www.schweizerbart.de/papers/fal/detail/179/76142/Impact_of_pH_and_conductivity_on_species_richness_?af=crossref
https://www.schweizerbart.de/papers/fal/detail/179/76142/Impact_of_pH_and_conductivity_on_species_richness_?af=crossref
https://www.schweizerbart.de/papers/fal/detail/179/76142/Impact_of_pH_and_conductivity_on_species_richness_?af=crossref
https://www.hindawi.com/journals/bmri/2018/8759459/
https://www.hindawi.com/journals/bmri/2018/8759459/
https://www.hindawi.com/journals/bmri/2018/8759459/
https://www.hindawi.com/journals/bmri/2018/8759459/
https://academic.oup.com/jcb/article/35/3/366/2547866
https://academic.oup.com/jcb/article/35/3/366/2547866
https://academic.oup.com/jcb/article/35/3/366/2547866
https://academic.oup.com/jcb/article/35/3/366/2547866
https://www.scielo.br/j/bn/a/JJC33VmYBgPZHBDgdMr8w9C/?format=pdf&lang=en
https://www.scielo.br/j/bn/a/JJC33VmYBgPZHBDgdMr8w9C/?format=pdf&lang=en
https://www.scielo.br/j/bn/a/JJC33VmYBgPZHBDgdMr8w9C/?format=pdf&lang=en
https://www.scielo.br/j/bn/a/JJC33VmYBgPZHBDgdMr8w9C/?format=pdf&lang=en
https://www.sciencedirect.com/science/article/pii/B9780123850263000292?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9780123850263000292?via%3Dihub
https://www.sciencedirect.com/science/article/pii/B9780123850263000292?via%3Dihub
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecy.1761
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecy.1761
https://esajournals.onlinelibrary.wiley.com/doi/10.1002/ecy.1761
https://www.gjesm.net/article_38654.html
https://www.gjesm.net/article_38654.html
https://www.gjesm.net/article_38654.html
https://www.gjesm.net/article_38654.html
https://www.gjesm.net/article_38654.html
https://www.limnology-journal.org/articles/limn/full_html/2017/01/limn170018/limn170018.html
https://www.limnology-journal.org/articles/limn/full_html/2017/01/limn170018/limn170018.html
https://www.limnology-journal.org/articles/limn/full_html/2017/01/limn170018/limn170018.html
https://www.sciencedirect.com/science/article/pii/S2221169115001021?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2221169115001021?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2221169115001021?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2221169115001021?via%3Dihub


140

M.I. Moreno Pallares et al.

AUTHOR (S) BIOSKETCHES

Moreno Pallares, M.I., Ph.D. Student, Departamento de Biología, Universidad Nacional de Colombia, Bogotá, Colombia.
 Email: mimorenop@unal.edu.co
 ORCID: 0000-0002-4136-0104
 Web of Science ResearcherID: ABE-3273-2021
 Scopus Author ID: NA
 Homepage: https://www.researchgate.net/profile/Maria-Moreno-110

Bonilla Gómez, M.A., Ph.D., Titular Professor, Departamento de Biología, Universidad Nacional de Colombia, Bogotá, Colombia.
 Email: mabonillag@unal.edu.co
 ORCID: 0000-0001-6944-613X
 Web of Science ResearcherID: NA
 Scopus Author ID: 36780695700
 Homepage: https://scienti.minciencias.gov.co/cvlac/visualizador

Guillot Monroy, G.H., B.Sc., Biologist., Associate Professor, Departamento de Biología, Universidad Nacional de Colombia, Bogotá, 
Colombia.
 Email: ghguillotm@unal.edu.co
 ORCID:  0000-0001-7456-8668
 Web of Science ResearcherID: NA
 Scopus Author ID: 14619188900
 Homepage: https://www.researchgate.net/profile/Gabriel-Guillot-Monroy

Torregroza-Espinosa, A.C., Ph.D., Associate Professor, Departamento de Productividad e Innovación, Universidad de la Costa, Barran-
quilla Atlántico, Colombia.
 Email: atorregr4@cuc.edu.co
 ORCID: 0000-0001-8077-8880
 Web of Science ResearcherID: ABB-5481-2021
 Scopus Author ID: 57189332407
Homepage: https://www.researchgate.net/profile/Ana-Torregroza

HOW TO CITE THIS ARTICLE

Moreno Pallares, M.; Bonilla Gómez, M.A.; Guillot Monroy, G.; Torregroza-Espinosa, A.C., (2023). 
Macroinvertebrates composition as determinants of larval abundance in the dragonfly, Miathyria marcella 
in tropical wetlands. Global J. Environ. Sci. Manage., 9(1): 129-140.

DOI: https://dx.doi.org/10.22034/gjesm.2023.01.10

url: https://www.gjesm.net/article_253268.html

https://publons.com/researcher/ABE-3273-2021/
https://www.researchgate.net/profile/Maria-Moreno-110
https://publons.com/researcher/4728433/ana-torregroza/
https://scienti.minciencias.gov.co/cvlac/visualizador/generarCurriculoCv.do?cod_rh=0000007706&lang=es
https://www.researchgate.net/profile/Gabriel-Guillot-Monroy
https://publons.com/researcher/ABB-5481-2021/
https://www.researchgate.net/profile/Ana-Torregroza
https://dx.doi.org/10.22034/gjesm.2023.01.10

	Macroinvertebrate composition as a determinant of larval abundance in the dragonfly, Miathyria marce
	Abstract
	Keywords
	INTRODUCTION
	MATERIALS AND METHODS 
	Study area 
	Sample collection and preservation 
	Macroinvertebrate identification 
	Data analysis  

	RESULTS AND DISCUSSION 
	Miathyria marcella abundances 
	Macroinvertebrate composition 
	Relationship between macroinvertebrate abundance and Miathyria marcella 

	CONCLUSIONS
	AUTHOR CONTRIBUTIONS 
	CONFLICT OF INTEREST 
	PUBLISHER’S NOTE 
	ABBREVIATIONS 
	REFERENCES


