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Abstract 

Background: Hemiptera is an order of insects, commonly called true bugs, comprising over 80,000 species. Most hemipterans 
feed on plants. Other species have been used for biological control of insect pests. Hemipterans have been cultivated for the 
extraction of the dyestuff cochineal (also known as carmine) and for shellac. The bed bug is a persistent parasite of humans, 
and some kissing bugs can transmit Chagas disease. The bed bug, Cimex lectularius, is an external parasite of humans. It lives 
in bedding and is mainly active at night, feeding on human blood; Cicadas have been used as food. Hemipterans make use of 
a variety of modes of locomotion including swimming, skating on a water surface and jumping, as well as walking and flying 
like other insects.
Methods: In this research different databases including: “PubMed”, “Web of Knowledge”, “Scopus”, “Google Scholar”, “SID”, 
“random” and “thesis.research.ac.ir” were used. 
Results: Results showed that there are significant varieties in the distribution of aquatic and semiaquatic Hemiptra worldwide. 
The main important aquatic and semiaquatic families were: Belostomatidae, Hydrophilidae, Dytiscidae, Corixidae, Nepidae, 
Notonectidae, Peleidae, Naucoridae, Gerridae, Vellidae , Hydrometridae , Gelasorocidae, Mesoveliidae, Heridae, and Corduliidae. 
Discussion and Conclusion: Aquatic and semi aquatic heteropterans form food in different trophic levels of fresh water 
ecosystems. Due to their poor dispersal capabilities, these bugs serve as zoogeographical indicators for diverse habitats. Many 
families of the bugs may be utilized in the biological control of mosquito larvae. Some are used as indicators of water quality.
         
Keywords: Aquatic; Semi Aquatic; Hemiptera; Worldwide 

Introduction 

Aquatic insects are major components of both freshwater 
communities and adjacent terrestrial habitats. Larval insects 
serve as prey for larger aquatic insects, amphibians, and 
fishes and the winged adult stages feed terrestrial predators 
such as birds, bats, and spiders [1]. Inland waters cover less 
than 1% of the Earth’s surface yet harbor 10% of all known 

animal species, of which 60% is composed of aquatic insects. 
This diversity today numbers close to 100,000 described 
species [2]. This is probably an underestimate, and with the 
taxonomic deficit skewed toward the insects, we estimate 
that aquatic insects may well number more than 200,000. A 
species and thereby make up 80% of aquatic animal diversity. 
Aquatic insects spend one or more stages of their life cycles 
in the water, with the majority living in water as eggs and 
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larvae and moving to terrestrial habitats as adults [2].

Aquatic insects play an important role in aquatic 
ecosystem functioning [3]. They are an important component 
of invertebrate assemblages in an aquatic ecosystem where 
they are a controlling group in food webs. At the larval stage, 
they constitute the principal nutritive fauna of fish [4,5].

They play important ecological roles in both aquatic 
and terrestrial realms as primary consumers, detritivores, 
predators, and pollinators. The ecology of many groups is 
well studied, owing to their roles as bio indicators or disease 
vectors, but freshwaters have been largely overlooked as a 
hotbed of diversification, despite their disproportionate 
contribution to global biodiversity [2].

A review by Mayhew, et al. [6] although belonging to 
12 orders, aquatic insects may represent more than 50 
separate invasions (2). Ephemeroptera, Odonata, Plecoptera, 
Trichoptera, and Megaloptera are almost exclusively 
restricted to freshwater by an aquatic larval stage and 
makeup over 27,000 known species, of which over half 
belong to Trichoptera. The remaining diversity includes over 
10% of the hemipteran suborder Heteroptera, approximately 
30% of Diptera approximately 3% of Coleoptera, and very 
small proportions of Hymenoptera, Lepidoptera, Neuroptera, 
and Orthoptera. The order Diptera is by far the largest 
group, containing nearly half of all aquatic insects. All 
major orders are cosmopolitan, with the notable exception 
of the Megaloptera, and have 50-75% of known species in 
the tropics, except Plecoptera, of which 65% are Holarctic 
species [7].

Freshwaters are highly diverse and include ponds, 
lakes, springs, streams, rivers, wetlands, reservoirs, and 
ditches [8]. The transition to freshwaters demanded 
adaptation in mechanisms of thermo- and osmoregulation, 
respiration, feeding, and locomotion. Among the most 
notable characteristics of freshwaters are their daily and 
seasonal temperatures, which are more stable than air and 
soil temperatures. Freshwaters occupy a low position on the 
landscape where they accumulate nutrients and detritus [2].

Aquatic insects are excellent models for research on 
diversification. Their habitats exhibit marked spatial and 
temporal gradients instability and their amphibiotic lifestyles 
link strong habitat dependence with response to change 
via dispersal. This has likely led to varying contributions of 
extinction as well as allopatric and ecological speciation [9].

Standing waters appear to harbor more dispersive 
species than running waters, but there is little understanding 
of how this fundamental ecological difference has affected 
diversification [2].

In contrast to the lack of evolutionary studies, the 
ecology and habitat preferences of aquatic insects have been 
intensively studied, in part because of their widespread use 
as bio indicators. The combination of phylogenetic with 
the extensive ecological data provides a promising avenue 
for future research, making aquatic insects highly suitable 
models for the study of ecological diversification [2].

Aquatic and semi-aquatic heteropterans form food 
in different trophic levels of freshwater ecosystems. Due 
to their poor dispersal capabilities, these bugs serve as 
zoogeographical indicators for diverse habitats [10] further; 
many families of the bugs may be utilized in the biological 
control of mosquito larvae. Some corixids are used as 
indicators of water quality. Studies also indicate that the 
quality of the aquatic environment is partially dependent on 
the abundance of bug’s population [10].

The use of insect predators in mosquito control has been 
exploited in a limited fashion and there is much room for 
further investigation and implementation [11].

Insects that are recognized as having predatorial 
capacity concerning mosquito prey have been identified in 
the Orders Odonata, Coleoptera, Diptera (primarily aquatic 
predators), and Hemiptera (primarily surface predators). 
Although their capacity is affected by certain biological and 
physical factors, they could play a major role in mosquito 
control [9]. Hemipterans are widespread insects capable of 
colonizing nearly all types of aquatic habitats and are often 
one of the first successional stages in newly created water 
bodies, such as artificial ponds [11]. They are important food 
for many organisms including fish, amphibians, waterfowl, 
and other animals [12]. Certain families of the bugs may be 
utilized in the biological control of mosquito larvae [13]. 
Hemipterans are among the highly adapted colonizers of 
temporary ponds, and among hemipteran species, there will 
be strong selection to favor early migration to temporary 
ponds during springtime for reproduction, followed by the 
rapid development of the next generation [12].

Aquatic insects belonging to order Hemiptera are 
important as fish food, bio indicators, predators. The role 
of Hemipteran predators in controlling mosquito larvae has 
been recognized since 1939 in New Zealand when stock 
troughs with Anisops assimilis were found to be free of 
mosquitoes whereas puddles in depressions surrounding 
the troughs contained mosquitoes [14]. Although the 
costs of colonization and mass production, coupled with 
the logistics of distribution, handling, and timing of 
release at the appropriate breeding site, impede the use 
of notonectids in mosquito control [15], results of a recent 
study for mass rearing and egg release of the predatory 
backswimmer Buenoa scimitar for the biological control of 
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Cx. quinquefasciatus were impressive [16]. Production of 
backswimmer eggs was observed for 263 days and eggs that 
were released in artificial containers continued to produce 
new individuals until the adult stage. These backswimmers 
produced a significant reduction in mosquito larval density 
in 5 sampling dates out of 7 individuals until the adult stage. 
These backswimmers produced a significant reduction in 
mosquito larval density in 5 sampling dates out of 7.

Materials and Methods

In this research different databases including: “PubMed”, 
“Web of Knowledge”, “Scopus”, “Google Scholar”, “SID”, 
“random” and “thesis.research.ac.ir” of English and Persian 
articles published and graduated thesis from January 1990 
to November 2020 were used. The study also revealed the 
rich diversity of aquatic and semi-aquatic heteropteran 
fauna occurring in the state. Under each species citation 
for the original description and other accompanying work 
necessary to understand the taxon or its occurrence in India 
is provided

Results

An investigation on the aquatic insect community of 
10 selected sites of Deepor Beel, the only Ramsar site of 
Assam situated on the southern side of River Brahmaputra 
was carried out from March to November 2013. During the 
study period, the aquatic insect community was represented 
by 31 species belonging to 18 families of 5 orders. Record 
of 17 species and 8 families of the order Hemiptera showed 
that it is the largest order in terms of aquatic insect diversity 
followed by order Coleoptera having 7 species and 5 families 
[3].

The present study recorded 5 orders of aquatic insects 
(Hemiptera, Diptera, Coleoptera, Odonata, Ephemeroptera), 
18 families (Corixidae, Nepidae, Mesoveliidae, Notonectidae, 
Gerridae, Pleidae, Veliidae, Belostomatidae of the order 
Hemiptera; Libellulidae, Coenagrionidae of order Odonata; 
Hydrophilidae, Dytiscidae, Chrysomelidae, Gyrinidae, 
Curculionidae of order Coleoptera; Baetidae of order 
Ephemeroptera; Chironomidae and Culicidae of order 
Diptera), 26 genera and17 species of order Hemiptera, 
7 species of order Coleoptera, 4 31 species. They were 
represented by species of order Odonata, 2 species of order 
Diptera, and 1 species of order Ephemeroptera.

The number of species recorded in the present 
investigation exceeded the findings of [17] from the same 
beel. It was found that the number of species of order 
Hemiptera was recorded highest [18] followed by order 
Coleoptera [19]. Hazarika, et al. [20] recorded 14 species from 
two pond ecosystems in Gauhati University, Assam; while 

Das, et al. [21] recorded 12 species of Hemiptera from rain 
pools and 10 species of Hemiptera from agricultural fields in 
Cachar district, Assam. Similarly, Das, et al. [22] recorded 14 
species of Hemiptera from a temple pond in Cachar district, 
Assam and Gupta and Narzary, et al. [23] recorded 5 species 
of Hemiptera from Phulbari anua, Assam. The number of 
recorded species in the present study signifies the rich 
diversity of aquatic insects in the only Ramsar site of Assam.

Many predaceous insects were found associated with 
both nuisance and mosquito vectors in temporary habitats 
such as manmade ponds, snowmelt pools, rain pools, 
floodwater pools, and other different pools [24]. Found that 
mosquitoes colonized the man-made ponds within one day 
of formation followed by predaceous Coleoptera, Hemiptera, 
and then Odonata. A significant inverse relationship was 
noted between mosquitoes and predators densities in 3 out 
of 4 trials [9]. A large number of different predator fauna have 
been associated with Anopheles larvae in different aquatic 
bodies [25] found that the most abundant and diverse 
predators associated with Anopheles albimanus larvae in 
various hydrological types in southern Mexico, were aquatic 
Coleoptera (20 genera) followed by Hemiptera and Odonata 
(each with 16231 genera).

Belostomatidae, Nepidae, and Notonectidae are the 
most important families of predaceous Hemipteran bugs. 
The backswimmers (Family: Notonectidae) are the most 
common bugs preying upon mosquito larvae, an important 
factor in reducing the immature mosquito population and 
considered promising in mosquito control [9]. Surface 
predators all belonged to order Hemiptera and they were 
less abundant than aquatic predators [26] identified seven 
families (Hydrophilidae, Dytiscidae, Corixidae, Nepidae, 
Notonectidae, Belostomatidae, and Corduliidae) of larval 
mosquito predators from the larval habitats(drainage 
ditches, cow hoofprints, and disused goldmines) of the 
malaria vector An. gambiae s.l. in natural habitats in Western 
Kenya Highlands. Predator density in disused goldmines 
was significantly higher than that of other habitat types. The 
samples were taken from rice fields at 6 different phases 
of maturity (fallow, ploughed, nursery, newly transplanted, 
after tillering, mature). Dytiscidae, Anisoptera, and Zygoptera 
were the primary aquatic predators in fallow or mature 
fields while Hydrophilidae and Notonectidae had no clear 
succession patterns. Nepidae was collected only from mature 
fields. Among surface predators, Vellidae was most abundant 
in fallow fields (in one study site) and in planted fields (in the 
other study site) and other predators were rare [27]. These 
results indicated that the abundance of aquatic predators 
decreased at the onset of ploughing and then recovered 
slowly as rice plants grew. In the case of surface predators, 
the pattern is similar but less conspicuous.
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The water bugs Diplonychus rusticus (Fabricius) 
(Heteroptera: Belostomatidae) and Anisops bouvieri 
(Kirkaldy) (Heteroptera: Notonectidae) co-occur in wetlands 
sharing mosquito larvae as prey. As a consequence, an 
asymmetrical intraguild predation (IGP) involving D. rusticus 
as IG predator and A. bouvieri as IG prey can be possible, 
the outcome of which may vary with the relative density 
of interacting species. Based on this proposition density-
dependent effects on the IG prey and shared prey mortality 
was assessed in the laboratory using varying numbers of IG 
predator and shared prey (IV instar Culex quinquefasciatus 
larva). In contrast to the single predator system, mosquito 
larvae were proportionately less vulnerable to predation in 
IGP, at a low density of shared prey. An increase in density of 
mosquitoes decreased the mortality of IG prey (A. bouvieri), 
but the mean mortality of the IG prey increased with the 
density of IG predators, in the IGP system. An increase in 
density of mosquito and D. rusticus enhanced the risk of 
predation of a mosquito while reducing the mortality of A. 
bouvieri. Interaction between D. rusticus and A. bouvieri 
as a part of the IGP system provides a possible reason for 
coexistence of mosquito immature along with predators 
in wetlands. Biological regulation of mosquitoes may be 
affected if appropriate predator numbers are not available 
in the habitats [28].

Carnivores (39%), and periphyton feeders (10%) were 
predominant (Figure 1). A diversified carnivorous group, 
composed mainly by genera of Odonata, Hemiptera, and 
Coleoptera fed on aquatic insects. The detritivorous group 
was as diversified as the carnivores, although composed 
mainly by Diptera genera [29].

Twenty-six of the 28 artificial retention ponds were found 
to support aquatic hemipterans. In total, 9989 specimens 
were identified as species, representing 26 species from five 
families (Notonectidae, Corixidae, Belostomatidae, Nepidae, 
Pleidae) [30].

Corixidae was the most species-rich family; 17 Corixid 
species were identified, one of which, Corisella inscripta Uhler, 
had not been previously documented in Wisconsin [31]. 
Although some species were very common and abundant, 
others were relatively rare, occurring in low numbers and a 
few sites [30].

Notonecta undulata (Notonectidae) was by far the most 
common and abundant species, occurring in 23 ponds, and 
accounting for 39% of the total species abundance Sex ratios 
of notonectid species and Hesperocorix acorixid species were 
generally not different from 1:1, while the sex ratios of Sigara 
and Trichocorixa corixid species were generally female-
biased. The percentage of adults generally increased from 

June to September [30].

Aquatic hemipteran richness ranged from one to16 
species in the occupied ponds; seven was both the mean and 
the mode species richness value. Corixid richness ranged 
from one to 12 species, with two species in the mode and 
4.6 species in the mean. The 26 ponds also showed variation 
in morphology, biotic variables, and percent composition 
of each watershed land cover category [30]. Sixteen of the 
28 ponds supported fish, with a total of five species (all 
predatory) collected. The fathead minnow (Pimephales 
promelas, a pioneer species highly tolerant of a wide range 
of environmental conditions was most common, occurring in 
11 ponds [30].

Over two sample periods occurrence indicates the 
number of ponds that the species was found in, while 
abundance indicates the total number of individuals that 
were sampled from those ponds. The sex ratio (% Fem) 
indicates the percentage of adults that were female; the 
age ratio (%Ad) indicates the percentage of the species 
that were adults, separated by sample date. Blank cells are 
shown for sex or age ratios not acquired. Age ratios were not 
acquired for Corixid species (blank cells) due to the inability 
to identify the instars of this taxon [31]. The age ratio of 
Corixidae (16 species combined) was 52% adults in June and 
79% in September. Due to their low numbers and similarity 
in habitat and resource use, Ranatra species were combined 
in our analyses; R. fusca was the most common of the three 
species. Hemipteran species with occurrence values of less 
than three were not included in the NMS ordination or 
cluster analysis

Strong seasonality was expressed by the notonectids 
Buenoa margaritacea Torre-Bueno and Notonecta September 
[30]. Insulate Kirby, both of which expressed consistently 
positive (B. margaritacea) or consistently negative changes 
(N. insulata) in presence/absence status in the ponds 
between June and Buenoa margaritacea was found in six 
ponds in June (total abundance = 29) and in six additional 
ponds in September (total abundance = 474) [30].

In contrast, N. insulata was found in 13 ponds in June 
(total abundance = 407), and no longer found in six of those 
ponds in September, when its total abundance dropped to 
79. The highest instability values were found for the corixid 
species Sigara alternata Say (10 changes) and Hesperocorixa 
vulgaris Hungerford (nine changes), the changes of which 
were only weakly seasonal (Figure 1) [30]. Belostoma 
flumineum Say and Hesperocorixa laevigata Uhler was 
also relatively unstable, non-seasonal species (Figure 1). 
Species that were fairly consistent in their occurrence across 
seasons (detected by the combination of low instability and 
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low seasonality values) included both very rare (e.g., Sigara 
solensis Hungerford) and very common species (e.g., N. 
undulata) [30]. 

Occurrence instability and seasonality of 25 aquatic 
hemipteran species sampled from 28 pounds in June 
and September. Species whose seasonality values were 
highly positive tended to be absent in June but present in 
September particularly when the seasonality value was 
equal to the instability value (e.g., B. margaritacea). Species 
with highly negative seasonality values tended to decline in 
September, again, particularly when the seasonality value 
(absolute value) was equal to the instability value (e.g., 
N. insulata). Species with seasonality values close to zero 
were highly consistent in their presence/absence status in 
ponds, if their instability value was also low. Low seasonality 
values coupled with high instability values indicates that the 
species had several countering (non-directional) occurrence 
changes (e.g., B. flumineum)

A total of 37 species of semiaquatic bugs were recorded 
from the reserves during this survey, with 36 species found in 
the Central Catchment Nature Reserve and 17 species in the 
Bukit Timah Nature Reserve. Of the 24 forest species, 13 are 
considered rare in Singapore and they are mostly distributed 
in the Central Catchment Nature Reserve. Eight species; 
Tenagogonus octopunctatus, Ventidius modulatus, Microvelia 
albolin.eolata, Neoalardus typicus, Hydrometra carin.ata, H. 
lon.gicapitis, H. okin.awana and H. papuan.a were recorded 
from Singapore for the first time [31,32]. Several other 
recently published records were also based on the materials 
collected in the Nature Reserves notably, Cryptobates rufus, 
Rhagovelia sin.gaporen.sis and R. rudischuhi [33,34] .

The poor diversity of Gerromorphan bugs in the Bukit 
Timah Nature Reserve was due to the small and relatively 
short streams with poorly grown aquatic vegetation and the 
total absence of swamp [32]. The middle and lower reaches 
of the streams were either at the edge of the forest or in the 
open country habitats [32]. Inside the forest, parts of the 
streams dried up easily during the dry season as these were 
exposed due to a large number of fallen big trees in recent 
years. They probably also suffered from the drying effects 
of the numerous walking trails constructed in the reserve 
[35]. The isolated location and the small stream at a higher 
elevation in Jungle Fall Valley probably accounted for the 
lowest number offorest species of (6 out of 24) found in this 
primary forest [32]. The Central Catchment Nature Reserve 
has many swampy forest streams under well-shaded forest 
and these provide different microhabitats that are not 
available in the Bukit Timah Nature Reserve [32].

 Ten forested species found in the forest of the Central 
Catchment Nature Reserve Amemboa brevifasciata, 

Cryptobates rufus, Rheumatogon.us intermedius, Ten.agogon.
us (L.) octopunctatus, T. quin.quemaculatus, Ventidius harrisoni 
V. modulatus Microvelia plumbea, Rhagovelia singaporensis 
and Strongylovelia sp were not found in Bukit Timah Nature 
Reserve [32]. With exception of R. intermedius (moderate 
to fast flowing water species), the other nine species were 
either found on swampy puddles or in slow flowing streams 
[32] Four species of water measurers, Hydrom.etra carinata, 
H. longicapitis, H. okinawana and H. papuan. were collected 
from a weedy pool, in a semi-open country habitat, near 
the Nee Soon swamp forest These were new records for 
Singapore and found only in this location [32]. 

H. papuana is very rare in Peninsular Malaysia and was 
only recorded from lowland swamp forests [33-36]. The Nee 
Soon Forest has the highest species diversity recorded in this 
study. Twenty (83%) of the 24 forest species and 9 (69%) of 
the 13 rare species were found in this location. This swamp 
forest was also the type locality for two recently described 
species, Rhagovelia singaporensis [35,36]. The latter is rare 
(Figure 1) and distributed only in a few swampy streams, 
under well shaded forest, either near headwaters or in areas 
with iron hydroxide deposits [37].

Metrocoris tenuicornis, Rhagovelia sumatrensis and R. 
rudischuhi were very common and were widely distributed in 
all forest streams, along with the less common Tenagogonus 
insularis at the swampy or quiet edges of the streams in all 
forested areas. Ptilomera tigrina was also common in most 
flowing forest streams except for the stream at the Jungle 
Fall Valley [32]. Three gerrids, Cylindrostethus malayensis 
Polhemus, 1994 (= C. costa/is Cheng & Fernando, 1969), 
Esakia fernandoi Cheng and Ventidius hungerfordi Cheng, 
previously collected from Sungei seletar in 1965 [38] were 
not found in this study [32]. Sungei seletar was the biggest 
stream in the Central Catchment Nature Reserve before 
it was converted into a reservoir in the early 1970s. The 
interruption of the water system probably accounted for 
the possible extinction of these three species that inhabited 
larger flowing water bodies. The survival of the present-day 
swamp forest species, especially those rare and localized 
ones will, therefore, be threatened by the change, loss or 
pollution of the swamp forest [32].

Entomovlia doversi, previously recorded from the 
MacRitchie forest Murphy, et al. [37] was also not found in 
this study [32]. It could have been carried over through the 
pipeline from the river in Johore (Malaysia) to the Upper 
Peirce Reservoir. Only a single specimen was collected after 
a heavy downpour that could have caused the water from 
the reservoir to flow into the forest stream. This species is 
common in pristine forest streams in Peninsular Malaysia. 
The single record of Ventidius modulatus was also from 
the same area [32]. A study in the wetlands of Don˜ana 
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National Park (SW Spain) about the aquatic bug Trichocorixa 
verticalis verticalis (Hemiptera: Corixidae) was performed. 
Overall, sampled 134 different sites in the Don˜ana wetlands 
situated within a polygon of 54,000 Ha. Some of these points 
were sampled during several years. Sampled sites included 
artificial ponds (11 fish ponds, 14 shallow, new temporary 
ponds and 30 deep waterholes [zacallones]) and natural 
waterbodies (four streams, 12 points in temporary marshes 
and 63 natural ponds).We detected the presence of T. v. 
verticalis on66 occasions more than half of these (53%) 
being in artificial ponds. In contrast, artificial waterbodies 
were only 41% of the total points sampled [38,39].

Veta la Palma fish ponds and new temporary ponds were 
the only two areas where reproductive populations of T. v. 
verticalis were recorded [40]. In both areas T. v. verticalis 
was the dominant species, apparently outcompeting native 
ones. In Veta la Palma, sampled during 2001 and 2002, 179 
samples were gathered with a total of 738 adult corixids, 
96% of which were T. v. verticalis, the remaining adults 
being Sigara stagnalis and S. scripta. Abundance peaked in 
spring and summer, with the lowest densities in autumn and 
winter. There was a highly significant difference in densities 
between seasons [40]. 

 The presence of juveniles suggests that reproduction 
continues throughout the year in this site. In 2006, we 
detected a second reproductive population in the new 
temporary ponds in Caracoles, where 307 adult corixids were 
retrieved from 14 pounds of which 92% were T. v. verticalis. 
The other three species that occurred in this area were Sigara 
lateralis (4%), S. stagnalis (2%), and S. scripta(2%). Both 
here and in Veta la Palma, we also identified freshly molted 
adult and juvenile corixids that were surely T. v. verticalis. In 
the three new temporary ponds with the highest T. verticalis 
density (30 in our sample), conductivity was particularly 
high, ranging from 17.3 to 54.6 mS/cm [39]. 

In the other places where T. v. verticalis occurred, no 
matter the year, only adults were detected, surely these 
individuals were vagrant adults (we captured juvenile 
corixids but we identified them as other species). On these 
occasions T. v. verticalis always occurred in small numbers, 
and making a small proportion of the total corixids sampled. 
In 2007, we captured and retrieved 1881 adult corixids 
throughout the year but only 37 of those were T. v. verticalis 
[39].

This study show the relative proportion of T. v. verticalis 
out of the other corixid species present but only in the ponds 
where the exotic species occurred T. v. verticalis was detected 
coexisting with another seven species of corixids in the area. 
Only one other corixid species was present in more water 

bodies than T. v. verticalis in 2006, and only three other 
species in 2007. Paracorixa concinna was the only species 
that was never observed coexisting with T. v. verticalis in the 
same pond. T. v.verticalis was more likely to be found in ponds 
than the rarer native corixids (Sigara scripta, S. stagnalis, and 
S. selecta). Remarkably, T. v. verticalis has not been recorded 
in the main body of the temporary marsh in the samples 
studied as yet [39].

in the study of the life cycle of the giant water bug of 
northwestern Patagonian wetlands analyzed the effect of 
hydroperiod and water temperature on the life cycle of the 
giant water bug Belostoma bifoveolatum in two wetlands 
of northwestern Patagonia, Argentina. In each wetland, we 
estimated adult and nymph abundance and monitored water 
depth and temperature throughout the study period [40,41]. 
We determined the age structure of the giant water bug 
population in each wetland, and estimated the cumulative 
degree-days (DD) needed for eggs to hatch and for nymphs to 
complete their development. Individuals of B. bifoveolatum 
colonized temporary wetlands at the beginning of spring 
when daylight lasts 12 h. The breeding period varied with 
hydroperiod length and showed both univoltine and bivoltine 
strategies, with a relatively constant breeding season. Egg-
bearing males appeared in October, carrying between 35 
and 144 eggs per individual [41]. Hatching success was high 
(~80% of eggs) and cumulative temperature for the hatching 
event was between250 and 300 DD (which represents 3–4 
weeks in nature), while complete development occurred 
between 800 and 1220 DD (~7–8 weeks). Individuals 
were more abundant in shallow and sunny patches of 
the wetlands, where the temperature was comparatively 
high than in deeper or shaded sites. These results showed 
that hydroperiod duration and temperature could be good 
regulators of voltinism and development in B. bifoveolatum, 
driving the population structure of this giant water bug at 
the southern end of its distribution range [41]. Figures 
1-13 shows different families of Hemiptera as and semi and 
aquatic insects.

Figure 1: Belostomatidae family of Hemiptera.
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Figure 2: Notonectidae Family of Order Hemiptera.

Figure 3: Nepidae Family of Hemiptera order.

Figure 4: Peleidae Family of Order Hemiptera.

Figure 5: Naucoridae Family of Order Hemiptera.

Figure 6: Gerridae (water strider) Family of Order 
Hemiptera.

Figure 7: Vellidae (Riffle bug) Family of Order Hemiptera.
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Figure 8: Hydrometridae Family of Order Hemiptera.

Figure 9: Gelasorocidae Family of Order Hemiptera.

Figure 10: Corixidae (Water boatmen) Family of Order 
Hemiptera.

Figure 11: Saldidae Family of Order Hemiptera.

Figure 12: Mesoveliidae Family of Order Hemiptera.

Figure 13: Heridae (Velvet water bugs) Family of Order 
Hemiptera.
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Discussion

Aquatic insects are major components of both freshwater 
communities and adjacent terrestrial habitats. Larval insects 
serve as prey for larger aquatic insects, amphibians and 
fishes, and the winged adult stages feed terrestrial predators 
such as birds, bats and spiders.

Aquatic and semi aquatic heteropterans form food 
in different trophic levels of fresh water ecosystems. Due 
to their poor dispersal capabilities, these bugs serve as 
zoogeographical indicators for diverse habitats. Further, 
many families of the bugs may be utilized in the biological 
control of mosquito larvae. Some corixids are used as 
indicators of water quality. Studies also indicate that the 
quality of the aquatic environment is partially dependent on 
the abundance of the bug’s population.

 
Aquatic insects belonging to order Hemiptera are 

important as fish food, bioindicators, predators. The role 
of hemipteran predators in controlling mosquito larvae has 
been recognized since 1939 in New Zealand, when stock 
troughs with Anisops assimilis were found to be free of 
mosquitoes whereas puddles in depressions surrounding 
the troughs contained mosquitoes.
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