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Aquatic insects are a group of arthropods that spend some time of 
their life cycle in water. A number of others also live near water and are 
somehow dependent on it (Dehghani et al. 2005). Aquatic insects are 
known as biological indicators used to assess the quality of water eco-
systems. Therefore, aquatic insects are of great ecological importance 
in water systems. Hence, it is very important to pay attention to their 
behavioural and ecological characteristics. With this in mind, we intend 
to introduce readers to a useful and comprehensive book on this impor-
tant topic. The purpose of the present work is to review the book Aquatic 
Insects: Behavior and Ecology edited by Kleber Del-Claro and Rhainer 

Guillermo and published by Springer International Publishing in 2019. It consists of 17 chapters. We briefly re-
view the chapters and explain the most important information in each of them.

The first chapter examines the importance of studies on aquatic insects. The authors point to the important 
ecological role of insects in aquatic environment. They also state that the study of various biological aspects of these 
organisms such as life history, diversity, distribution and reproductive and nutritional behaviours can provide basic 
information to biologists and ecologists. Chapters 2 and 3 examine the distribution and habitats of aquatic insects. 
The authors explain that the distribution of aquatic insects is influenced by various factors and that climate plays a 
major role. However, when analysing climate effects, the role of abiotic factors such as water temperature, salin-
ity, oxygen concentration and pH can be understood. Chapter 4 discusses the impact of abiotic factors on ecologi-
cal characteristics, distribution and behaviour of aquatic insects. In this chapter, the relationships between climate 
change and ecogeographic patterns are investigated. The authors refer to thermal melanism hypothesis (TMH) and 
Bergmann’s rule. The effects of abiotic factors such as temperature, light, turbidity, chemical composition, hydraulic 
properties, drought and altitude on the ecological characteristics and distribution are discussed. In Chapter 5, the 
interactions of aquatic insects in relation to biotic factors are examined. The authors describe interactions, including 
predation, competition and parasitism. They refer to predation and introduce dragonflies as top predators among 
aquatic insects. Regarding parasitism, the authors state that many aquatic insects are associated with other organ-
isms such as Nematoda, Trematoda and Microsporidia due to parasitism. This chapter also investigates the interac-
tions between aquatic insects and other organisms, including microorganisms such as bacteria and fungi.

Chapter 6 examines sexual behaviour in stoneflies (Plecoptera), focusing on complex behaviours between the 
sexes and mate selection. Chapter 7 discusses the morphology and function of sensilla. Chapter 8 focuses on territo-
rial behaviour in aquatic insects. The authors discuss the territoriality of insects in terms of mating and feeding in 
various groups such as Ephemeroptera, Trichoptera, Diptera, Hemiptera, Odonata and Plecoptera. They also look at 
the signs and symptoms of territorialism and the determinants of this behaviour. In Chapter 9, the active and inac-
tive defence mechanisms in aquatic insects are investigated; these include morphological, physical and chemical 
mechanisms that are very important in terms of ecological knowledge. A review of this chapter shows that aquatic 
insects protect themselves through a variety of mechanisms, including escape, use of exoskeletons and hard thorns, 
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defensive contraction and the release of harmful chemicals. The authors also explain the differences between the 
defence mechanisms of aquatic and terrestrial insects. 

Chapter 10 examines reproductive behaviour and the role of sex selection in aquatic insects. The authors dis-
cuss reproductive behaviours in groups of aquatic insects that spend the adult stage in terrestrial environments. These 
include Blattodea, Diptera, Ephemeroptera, Hymenoptera, Lepidoptera, Neuroptera, Odonata, Orthoptera, Megalop-
tera, Plecoptera and Trichoptera. In addition, the authors study the reproductive behaviours of groups of aquatic in-
sects that spend the adult stage in the aquatic environment. These groups include Coleoptera and Hemiptera. Chapter 
11 focusses on sexual conflict in water striders, including dragonflies and diving beetles. This chapter first explains 
the concept of sexual conflict and then examines sexual conflict over mating rates. It should be noted that this chapter 
provides other data interesting for both enthusiasts and professionals. In Chapter 12, paternal care in giant water bugs 
is discussed. From a biological perspective, paternal care is an ecological behaviour occurring in rather few organism 
groups. This behaviour has evolved to maintain offspring survival (Stockley & Hobson 2016). The authors study 
paternal care behaviour in the family Belostomatidae and examine this behaviour from a phylogenetic perspective. 
Chapter 13 is a relatively short chapter focusing on the order Lepidoptera. This order is one of the most diverse among 
insects. The authors state that most of lepidopterans are exclusively terrestrial but some are evolutionarily dependent 
on the aquatic environment. Hence, they study the evolutionary pathways of the Lepidoptera in aquatic ecosystem. 

Chapter 14 deals specifically with insects in urban aquatic ecosystems. The authors address the threats and 
impacts of urban areas on aquatic insect communities and analyse the relationships between aquatic insects and 
environmental factors. In an important part of the chapter, the role of aquatic insects as biological indicators in 
the restoration and protection of urban wetlands is reviewed. In Chapter 15, the role of insect behaviour in the 
conservation and biomonitoring of freshwater ecosystems is considered. This confirms that the study of behav-
iour of aquatic insects is very important and necessary. The authors point out that aquatic insects show special be-
haviours in response to environmental changes such as pollution. Due to this, their behaviours can be considered 
for protection and sustainable management of freshwater ecosystems. Chapter 16 examines the role of genetic 
connectivity in the protection of freshwater insects. In this chapter, the authors first explain the concept of genetic 
connectivity and then point out its importance in the aquatic environment. They focus on genetic analysis to 
examine the relationship between populations, introducing molecular markers such as microsatellites, mitochon-
drial DNA (mDNA) and single-nucleotide polymorphism (see also Radkhah & Sadeghinejad Masouleh 2019) 
and highlight their importance in studying aquatic insect populations. Chapter 17 focuses on the role of aquatic 
insects in various research areas such as technology of materials, surface research and adhesives, optics, photon-
ics, sensors and robotics. This chapter shows that the development of technology in the modern world could be a 
result of studying and modelling natural phenomena. In other words, humans have solved their problems imitat-
ing and being inspired by patterns and elements of nature such as structures and behaviours of aquatic insects. 
Given the above, reading this chapter can be very interesting for enthusiasts, especially technology engineers.

In this review, we would like to mention a few important points to be considered in future editions. More atten-
tion is to be paid to the examination of roles of insects in the food chain in aquatic ecosystems. In addition, the role of 
aquatic insects as biological indicators should also be considered. Given that numerous studies have been conducted to 
investigate the ecological status of freshwater bodies using aquatic insects, it is necessary to provide basic information 
for such research. Hence, we suggest editors to add a separate chapter devoted to aquatic insects as biological indica-
tors. Admittedly, this new chapter could be helpful in advancing ecological research.

The findings presented in this book can be used for ecological research focusing on aquatic insects. We sug-
gest that the content of the book be taught as part of the course on aquatic ecology and limnology in universities 
and scientific institutes. If students and researchers are interested in learning more about aquatic insects, this book 
can be a very valid and comprehensive reference for them.
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