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Abstract: The water bugs belong to the order Hemiptera of the suborder Heteroptera which contain two kinds
of bugs: semi-aquatic (Gerromorpha) and true water bugs (Nepomorpha). They play a major role as biological
control agents and ecologically as food for higher animals like fishes and birds. This present study aims to
ascertain the basic biodiversity and distribution as well as biological and ecological based data of water bugs
in Loktak lake of Manipur. This study was conducted at 12 sites of Loktak lake during pre-monsoon from March
to May 2012, monsoon from June to August 2012, post monsoon from September to November 2012 and winter
from December to February 2013. The data on the physical factors of each location sites were recorded at the
time of collection of water bugs. At least 11 families and 32 species were identified so far and further survey was
done and still in the process of identification. To help the future researchers, a key to families of Heteroptera
within the different sites of Loktak Lake was prepared and is presented along with summary biological and
ecological information at the family level. This report on species diversity of water bugs suggests that at least
32 species are expected to have been found from the Loktak lake of Manipur representing the first species
diversity study of these insects in this region including their distribution, biological and ecological information.
It serves to illustrate the potential high species diversity within Manipur and the need for further evaluation.
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INTRODUCTION both infra orders, many researchers also studied on the

The water bugs are most abundant insects in the little is known about aquatic bugs despite its potentials as
Order Hemiptera, suborder Heteroptera, consisting of two a biodiversity hotspot as it lies on North-Eastern India.
infra-orders (1) Nepomorpha (the true water bugs) stay Although some preliminary surveys have reported on the
their lives beneath the water surface and (2) Gerromorpha aquatic insects of phumdis of Loktak Lake [15] especially
(the semi-aquatic bugs) spend most of their lives on the in the water, at the rim of water and littoral areas of
surface of water [1-3]. Most of them are the predators surroundings Loktak Lake is lacking. Therefore, the
which feed on captured prey by piercing and sucking species diversity of the water bugs from these areas along
body fluid from them. Their mouthparts are with taxonomy and ecology were studied to expand the
correspondingly beak or rostrum in form and they display database of water bugs in Loktak Lake of Manipur.
various forms of raptorial forelegs  for  grasping  prey.
The forewings which are hemelytra and membranous MATERIALS AND METHODS
reveal different forms in different families [4-6], the
scutellum is found in most of these bugs. The bugs are Sampling Sites: The taxonomy, biology and ecology of
hemi-metabolous insects consisting of egg, larvae or Hemipteran were conducted at 12 different collection sites
nymph and adult stages [7]. In morphological appearance during pre-monsoon from March to May 2012, monsoon
the adult water bugs vary in structure and superficially from June to August 2012, post monsoon from September
resemble very small beetles, stick insects, dipterans, etc to November 2012 and winter from December to February
[8,9]. There are about 4,000 species of water bugs across 2013.  The geographical data for the study sites selected

taxonomy of aquatic bugs [10-14]. In Manipur, however
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Fig. 1: Map of india showing the loktak lake of manipur state

Table 1: Coordinates (UTM) and altitudes (Alt.) of 12 collecting sites of Loktak lake, Manipur.
Site No. Locations Habitat types UTM Alt (m)
LL1 Thanga Tongbram Lentic N 23°57.691' E 93°38.250' 835
LL2 Karang Lentic N 25°55.023' E 90°01.910' 859
LL3 Takmu Lentic N 24°29.221' E 93°48.580' 804
LL4 Longum Lentic N 24°20.812' E 93°11.310' 845
LL5 Ngaram Lentic N 24°31.529' E 93°48.930' 854
LL6 Phubala Wetland N 24°32.265' E 93°45.755' 861
LL7 Thinungei Wetland N 24°32.806' E 93°46.174' 864
LL8 Ningthoukhong Wetland N 24°34.613' E 93°46.704' 870
LL9 Oksoi Wetland N 24°28.005' E 91°20.888' 863
LL10 Ngaikhong Lentic N 24°28.005' E 92°42.554' 858
LL11 Khordak Lentic N 24°28.288' E 93°51.800' 845
LL12 Nongmaikhong Lentic N 24°17.128' E 87°20.439' 847

comprised 5 wetland and 7 lentic locations (Table 1) with sited  were  recorded  at the time of insect collection as
their respective typical habitat illustrated for each site in well as the coordinates and altitudes of the collecting
(Fig. 1). sites  (GPS).  Those  samples identified only up to

The bugs were collected from the different Morpho-species level are awaiting completion of species
microhabitats for one an hour at each site to standardise level identification.
the sampling per collection site. All the collected samples
were identified as far as possible at species level from the Study Area: The present study was conducted at 12 sites
basis of the literature available and analysed the diversity of Loktak lake during pre-monsoon (March to May) 2012,
index  of the water bugs by Shannon Weiner index [16]. monsoon (June to August) 2012, post monsoon
All the collected samples were preserved in 70% (v/v) (September to November) 2012 and winter (December to
ethanol. The important physical factors for each sample February)  2013.The  Loktak  lake is the largest freshwater
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lake and swamp in the North East India. Its lies in between At least 11 families and 32 species were collected from
24° 25’ N to 24° 40’N latitude and 93° 45’ E to 93° 55’E
longitude in the Southern part of the Imphal Valley of
Manipur.

Field Methods: Water bugs sampling was collected from
the different microhabitat for one hour at each site to
standardise sampling effort per site. The collected
specimens were sorted and preserved in 70% alcohol and
brought back to the laboratory and identified with the
help of standard identification manuals and published
literature.

Data Analysis: Shannon-Weiner’s diversity index (H’)
that takes into consideration both the richness and the
equitability or evenness components and Berger parker
index, Brillouin index, that estimates the equitability
component revealed that the diversity of aquatic insects
in all sites were high. According to Shannon weiner’s
diversity index, post monsoon season found to be the
most diverse season followed by monsoon, pre-monsoon
and winter season.

RESULT AND DISCUSSION

This report is the overview of the ongoing study on
biodiversity of water bugs in the Loktak lake of Manipur
which is still being conducted. Water bugs from two
infraorders were represented in the samples. The infra
order Nepomorpha which are truly aquatic and usually
submerged are represented by following 7 families;
Belostomatidae, Corixidae, Notonectidae, Nepidae,
Naucoridae, Ochteridae and Pleidae. Species belonging to
the infraorder are represented by following 5 families;
Mesoveliidae, Hebridae, Hydrometridae, Veliidae and
Gerridae. Corixidae is the most abundant species
represented by 4 genus and 5 species followed by
Nepidae and Gerridae.

Although poorly characterised, the biology of water
bugs differs not only within the same group but also
differs between the different groups. From those that have
been studied and reported, they are clearly very
interesting and diverse but many groups still awaiting
classification and characterisation robbing the chance for
a real and full appraisal of the biological importance and
significance as well as biological diversity of these
insects. The aquatic bugs played major role as biological
control agents in natural habitats, as part of the food
chain and as food supplies to higher tropical levels (birds,
fish). One example is the Diplonychus rusticus which is
used to control the mosquito larvae.

12 collecting sites (Table.2). Although further species may
still be recorded when all samples have been fully
analysed, Indeed more survey are carried out, many more
taxa will be added at list and it is likely that many species,
including new species and their associated biological and
ecological data remain to be discovered from the Loktak
lake.

The present study determines the post monsoon
season  found  to  be  the most diverse season followed
by monsoon, pre-monsoon and winter season (Table 3
and Fig. 2).

The study to determine water bugs distribution,
abundance and biology in each family and indeed species
level should be conducted in detail to acquire the baseline
knowledge of water bug status and ecology in Manipur.

Family - Belostomatidae (Giant Water Bugs)
Diagnosis: Large, 20-70 mm length flattened bugs with
large raptorial fore legs; antennae short and hidden
beneath head; mid and hind legs flattened and fringed
with swimming hairs; tarsi 2 to 3 segmented and apex of
abdomen with a pair of flat, retractile airs traps [17].

Biology: They are found in both lentic and slow flowing
water and stick to the plant near to the water. They spend
much time having from the water surface by the air straps
and frequently fly to the electric lights, to which they are
attracted. Thus their common name are “electric light
bugs” and also known as giant water bugs. They are the
predators of small insects such as mosquito tadpole,
dragonfly larvae, damselfly larvae, etc. The male parental
investment of the type seems in this family (Dudgeon,
1999). They are economically important insects for local
people.

Lethocerus indicus (Fabricius, 1781) species was
found from the Ningthoukhong nearby Loktak Project.
This species is large elongate oval water bugs reaching
about 3 inch in body length (Fig.3).

Diplonychus rusticus (Lepelitier and Serville, 1825)
was found from all sites. This water bug is small, flattened
and oval in shape and less than 25mm in body length.
After mating, the female lays egg on the back of male and
the eggs are carried around until hatching (Fig.3).

Diplonychus molestus: Body length of adults less
than 25 mm usually 13.5 - 17.5 m and a little broader in
width than that of rusticus ad same as Diplonychus
rusticus.
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Fig. 2: Seasonal variation of diversity of different species of Hemiptera.

Fig. 3:  Hemipteran insects found in Loktak Lake of Manipur
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Table 2: List of the species with habitats and micro habitats of water bugs in Loktak lake
Habitats Microhabitats

Infraorder/family/ Subfamily ------------------------ ------------------------------------------------------------------------------------
No Scientific Name Lentic Wetland Surface In Water Margin Benthic Remark
I BELOSTOMATIDAE
1 Diplonychus rusticus (Fabricius, 1781) X X X X
2 D. molestus (Dufour, 1863) X X X X
3 Lethocerus indicus (Lepeletiter and Serville, 1825) X X X
II NEPIDAE
4 Lecotrephes griseus (Guerin-Meneville, 1844) X X X X New
5 L. ruber (Linnaeus, 1764) X X X X record
6 Cercometus asiaticus Amyot and Serville, 1843) X X X X in
7 Ranatra veripes Stal, 1861) X X X X Manipur
8 R. sordidula Dohra,1860 X X X X
9 R. gracilis Dallas, 1850 X X X X
III Notonectidae
10 Anisops sardeus Herrich-Shaffer, 1850 X X X X New
11 A.batilliforms Lundblad, 1933 X X X X record
12 Enithares mandalayensis Distant, 1910 X X X X in
13 E. ciliate (Fabricius, 1798) X X X X Manipur
14 Paranisops spp. Hale, 1924 X X X X
IV Corixidae
15 Micronecta haploides Horvath, 1904 X X X X
16 M. scutellaris ( Stal, 1858) X X X X
17 Sigara distorta (Distant, 1910) X X X X
18 Cymatia apparens (Distant, 1910) X X X X
19 Agraptocorixa hyalinipennis (Fabricius) X X X X
V Gerridae
20 Limnogonous nitidus (Mayr, 1865) X
21 L. fossarum (Fabricius, 1775) X
22 Aquarius spp. X
23 Gerris spp. X
VI Mesovelidae
24 Mesovelia spp. X X X
25 Mesovelia douglas Scott, 1874 X X X
26 M. vittigera Horvadh, 1895 X X X
VII Pleidae
27 Paraplea spp. X X X X New record

in Manipur
VIII Hebridae
28 Hebrus spp. X X X
IX Hydrometridae
29 Hydrometra greeni Kirkaldy, 1898 X X X
X Ochteridae
30 Ochterus marginatus (Latreille, 1804) X X X X
XI Naucoridae
31 Gastroiella insgnis Distant, 1910 X X X
32 Heliocoris strabus Montandon, 1897 X X X

Table 3: Diversity indices of hemiptera in 4 different seasons.
Indices Pre-monsoon Monsoon Post-monsoon Winter
Shannon Weiner index 2.905 3.120 3.195 2.829
Berger-Parker Dominance (d) 0.134 0.063 0.0669 0.164
Berger-Parker Dominance (1/d) 7.46 15.87 15.15 6.097
Brillouin Index (HB) 0.0124 0.0084 0.0064 0.0144
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Distribution: India: Manipur, China; Japan; Malay foveal excavation and middle femur without any
Peninsula; Myanmar; Pakistan; Phillipines; Sri Lanka; anteapical protuberance where as in Enithares species
Sumatra; Thailand; New Zealand; New Guinea and hemelytra commissure without any hair lined pit at the
Malacca. anterior end, pronotum more wider than long with its

Family - Nepidae (Water Scorpion) an anteapical pointed protuberance [18].
Diagnosis: Moderately large, elongate, stick like or
scorpion like insects. Antennae shorter than head,
inserted beneath eyes and not visible from above; beak
with 3 visible segments; front legs raptorial; all legs with
one tarsal segment; apex of abdomen with long non
retractile cylindrical siphon.

Biology: Nepids are predaceous bugs and hide in the mud Diagnosis: Very small to medium sized bugs that swims
or perch in the submerged vegetation, waiting for prey to
come within reach of their raptorial fore legs. Nepids may
“Play dead” when they are handled roughly.

Cercotmetus asiaticus Amyot and Serville, 1843;
Ranatra gracilis Dalas, 1850; Ranatra veripes veripes
Stal, 1861; Lacotrephes griseus (Guerin-Meneville, 1844)
and Laccotrephes ruber Linnaeus, 1764 were found. The
Cercotmetus and Ranatra have distinctly different
morphological character; fore femora shorter than
pronotum in Cercotmetus but longer than that in Ranatra.
Laccotrephes was found and is comprised of large broad
and rather flattened water bugs, with respiratory siphon
usually as long as or longer than body length.
Distribution: India; China; Taiwan; Japan; Nepal;
Pakistan; Bhutan; Australia; Myanmar; Indonesia;
Malaysia; Sri Lanka.

Family - Notonectidae (Back Swimmer): Small to
moderately sized, elongate sub-surface insects that swim
upside down; antennae not visible from above; fore and
mid legs adopted for grasping, hind legs long and heavily
fringed, rowed like oars; tarsal claws of hind legs reduced
and inconspicuous.

Biology: They are excellent swimmers typically swimming
on their backs and occur in quiet waters of pools, ponds
and lakes. They are predaceous water bugs, feeding on
small aquatic arthropods and also small fish and other
aquatic vertebrates.

Anisops batillifrous Lundblad, Anisops sardea
Herricsh-Saffer and Enithares mandalayensis Distant and
Enithares ciliate (Fabricius) were found (Fig.3). The
Anisops and Enithares are classified by morphological
characters. in anisops species, hemelytra commissure with
a definite hair lined pit at the anterior end just behind the
scutellum, pronotum more longer than wide without any

anterior angles foveal excavation and middle femur with

Distribution: India: Manipur, China; Myanmar; Taiwan;
Japan; Phillipines; Afganistan; Africa; Albania; Canary
Islands; Malaysia; Thailand; Vietnam; Bhutan; Sri Lanka.
The Notonectid are found worldwide.

Family- Corixidae: (Water Boatman)

beneath the water surface; antennae short, not visible
from above; beak triangular short, un-segmented,
appearing as ventral apex of head; fore tarsus comprised
of one scoop like segment (pale) lined with stiff setae on
inner side; distal abdominal segments of male
asymmetrical.

Biology: Found  in  standing and slow flowing water,
some colonised in big groups.  They  swim  by  using
their legs with fringe hairs. They are predators and some
are herbivorous and most of them feed as collection
gathers by using scoop-like tibia.

Micronecta  Scutellaris:  Adult  insects  about  4mm  in
body  length. It is the largest known micronecta from
India.  In  males,  the  pronotum  is  grey  or greyish
brown, paler margins and with obscurely marked elytra
(Fig. 3).

Micronecta Heliploides: Adult insect may attain a length
of about 3mm; pronotum transverse and narrow, lateral
margins very short; elytra pale with punctiform black
spots and lateral margins moderately convexly rounded
(Fig. 3).

Sigara Distorta: Adult may reach up to 3.5mm in length;
head yellowish anterior margin of ventex evenly rounded,
posterior margin with a blunt median carina between two
rows of 5 punctures. Pronotum black with 6 regular
transverse yellowish line, pale in male with 38 pegs [19],
(Fig.3).

CYMA-Agraptocorixa Hylinipennis.
Distribution: India: Manipur; China; Denmark; Nepal;
Bangladesh; Java; Africa; Indonesia; Malaysia; South
Arabia; Sri Lanka;Vietnam.
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Family - Pleidae Microvalia sps: Was found in lentic and wetland habitats.
Diagnosis: Minute, upside-down swimming bugs, They are minute to very small surface dwelling bugs; fore
antennae not visible from above; hemelytra without leg with 1 tarsal segment, mid and hind legs each with 2
membrane, strongly sclerotised and beetles like; hind tarsal segments; mid tarsi with simple claws in cleft of last
tarsus two distinct apical claws. segments[21].

Biology: They are good swimmers and look like smaller Distribution: Found worldwide.
notonectid. They are generalised predators, taking small
invertebrate prey. Family - Gerridae: Very small to moderately large surface-

Paraplea species was found in lentic and wetland dwelling bugs with antennae visible from above; head
locations(Fig.3). The species of the genus Paraplea have without dorsal median groove or stripe(except some
fore and hind tarsi with two segments; sternite 2-6 with genus) tarsal claws propical; hind femora extend well
keel. Genus Paraplea Esaki and Bhina, 1928 live in beyond apex of abdomen.
stagnant waters within vegetation[20].

Distribution: Oriental region. signals  and  can  also detect other surface water

Family - Hebridae predators. They are biological control agents of mosquito
Diagnosis : Small to minute surface and shareline dwelling larvae or other pests which accidentally fall to the surface
bugs. Antennae visible from above; head with ventral of water.
channel formed by a pair of ventral lobes for reception of
beak; ocelli present; scutellum well developed; tarsi two Genus: Limnogonous species have pronotum with a pair
segmented with apical claws. of stripesand inner margin of eyes sinurate. Aquarris,

Biology: This family is primarily terrestrial inhabiting by tibia not more than 3.2 times as long as first tarsal
banks of waters and represent the ancestral type of segment where as in Aquarius species hind tibia at least
Gerromorpha. Hebrus live on land, all species are agile 4 times as long as first tarsal segment.
runners and quickly fly away when disturbed. Locomotion
on ground is done by walking and running not rolling and Distribution: India, Manipur; Bangladesh; Indonesia,
jumping. Biology is poorly known. Malaysia, Myanmar, Sri Lanka; Vietnam; Thailand [22].

Distribution: Temperate to Tropical zones. Family - Mesoveliidae

Family - Valiidae
Diagnosis: Small to minute surface dwelling bugs with
antennae visible from above; ocelli absent, dorsum of eyes converge anteriorly; venter of head without a
head  with median  longitudinal  grove  or    smooth longitudinal groove for reception of beak; winged form
stripe;  tarsal  claws  preapical  or  tarsus  deeply  cleft, with exposed scutellum that is divided by a transverse
with fan like plumes or leaf-like blades arising from cleft; groove; adult tarsi 3 segmented, with apical claws.
short hind femora that rarely exceed the tip of the
abdomen. Biology: They are found along the water margin or on the

Biology: The valiids are common inhabitants of feed on detritus. Mesovelia vittigara Hervath and
freshwater bodies, both stagnant and flowing waters. A mesovelia sps. was found in lentic and wetland locations,
few groups have extended their habitats into marine elongated with prominent head; eyes large and almost
environments. They are predators or scavengers feeding touching the anterior margin of pronotum; two ocelli
on emerging aquatic insects and terrestrial insects equally distant from eyes as from each other; 4  sengment
accidentally caught on the surface film. of antennae longer than 3  segment.

Biology: They make ripple communication for mating

vibrations  to  capture  their  prey  or  avoid  their

Gerris species are easily distinguished as Gerris species

Diagnosis: Generally elongate, surface dwelling bugs;
antennae 4 segmented, longer than head; winged forms
with ocelli; wingless forms without ocelli; inner margin of

surface of standing water and on the floating plants. They

th

rd
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Distribution: India: Manipur; Australia; Africa; Malaysia; marginatus (Latreille), insects, body moderately
Palestine; Philippines; Egypt; Sri Lanka; [23]. depressed; antennae short and 4-segmented inserted

Family - Hydrometridae lateral margin of pronotum distinctly convex; costal
Diagnosis: Small, elongate-cylindrical, stick like insects margin of hemelytra bordered with yellow widened at the
with thread like legs. Antennae longer than head, placed
anteriorly on head and visible from above; head about as
long as thorax; eyes located about mid-length on head;
front legs not raptorial; tarsal claws at apex of 3-
segmented tarsus.

Biology: They subsist on dead prey which are
approached carefully and inspected with antennae for
sign of life. They resemble tiny twigs and hide among
emergent vegetation at the edge of streams and marshes.
They are often seen to raise and lower their body
rhythmically.
Distribution: India: Manipur; Japan; Malaysia; Myanmar;
Phillipines; Sri Lanka. 

Family - Naucoridae
Diagnosis: Moderately small, dorsoventrally flattened,
totally aquatic bugs. Antennae 4 segmented, not visible
from above; ocelli absent; fore legs raptorial with massive
femora; fore tarsi 1 segmented, mid and hind tarsi 2
segmented; mid and hind legs fringed with swimming
sitae; membrane of hemelytra without veins; and apex of
abdomen without respiratory appendages.

Biology: They are found in slow flowing streams and
ponds of good quality water. They creep into sand or
gravel of benthic habitat and indeed are as good and fast
at creeping as they are swimming. Gestroiella and
Heliocoris species are easily distinguished. Gastroiella
species head are more or less prominent and rounded in
front of eyes but in Heliocoris species head are not
prominently produced in front of head.

Distribution: India: Manipur; Myanmar; [24,25].

Family - Ochteridae
Diagnosis: Somewhat oval shaped flattened, shore
dwelling bugs. Antennae 4 segmented, longer than head;
ocelli present, long 4 segmented beak that reaches or
exceeds the hind coxae; front legs slender, not raptorial;
fore and mid legs with 2 segmented tarsi, hind legs with 3
segmented tarsi; tarsi with apical claws.

Biology: They usually live at the edge of banks and found
at sandy with little vegetation in shaded places. Adults fly
away immediately when movement is observed. Ochterus

beneath the eyes; pronotum transverse and hexangular,

extreme base and usually also at three other places
forming three pale submarginal spots, hemelytra totally
covering the abdomen.

Distribution: India: Manipur; China; France; Japan;
Myanmar; Sri Lanka; Sumatra[26,27]. 

Key to the Families of Heteroptera of Loktak Lake of
Manipur:

1. (a) Antennae shorter than width of the head, usually
not visible from dorsal side ------------ Nepomorpha -
2.
(b) Antennae longer than width of the head,
protruding in front of the eyes and visible from
dorsal side. ------------ Gerromorpha - 8.

 2. (a) Apex of abdomen with two short tubular
respiratory appendages ------------- 3 
(b) Apex of abdomen without respiratory
appendages ----------- 4

3. (a) Apex of abdomen flat, strap like respiratory
appendages, body usually oval shaped. ------------
Belostomatidae
(b) Apex of the abdomen with long apparently
tubular respiratory appendages; body usually
elongate and cylindrical.------------ Nepidae

4. (a) Body dorsoventrally flattened about twice as long
as wide or less  ------------ 5
(b) Body somewhat cylindrical or ovoid, not
flattened, about 3 or more times as long as wide.  -----
------- 6

5. (a) Fore femur enlarged; mid and hind legs with fringe
of swimming setae; ocelli absent; greenish, aquatic
bugs. ------------ Naucoridae
(b) Fore femur not enlarged; mid and hind legs
without swimming setae; ocelli present, light sand to
dark brown or black; shore line dwelling with fore leg
with 2 tarsal segment. ------------ Ochteridae

6. (a) Fore tarsus one segmented and developed with
comb like palae with stiff setae, beak triangular, very
short and non segmented, scutellum covered by
pronotum, body somewhat flat dorsally. -------------
Corixidae
(b) Fore tarsi with 2-3 segments, not comb like palae,
without stiff setae; beak more cylindrical, segmented;
body semi cylindrical to ovoid. -------------- 7.
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7. (a) Body ovoid, less than 3 mm in length; hemelytra 3. Chen, P.P., N. Nieser and H. Zettel, 2005. The Aquatic
with strong punctures and not apical membrane; all
legs basically similar hind legs with 2 well developed
claws.    ------------- Pleidae
(b) Body semi cylindrical, greater than 4mm length;
hemelytra basically smooth, with apical membrane;
hind legs long and oar like with tarsal claw
inconspicuous.   ------------- Notonectidae

8. (a) Head and body long slender, head as long as or
longer than combined length of pronotum and
scutellum, stick like body.  ------------ Hydrometridae
(b) Head and body not long and slender; head not
long as or longer than combined length of pronotum
and scutellum, not stick like body. ------------- 9

9. (a) Claws of all legs inserted at tips of tarsi. -------------
10
(b) Claws atleast fore tarsi inserted before apex of
tarsi. ---------- 11

10. (a) All legs tarsi with 2 segmented, head with deep
ventral channel for reception of beak. ----------
Hebridae

(b) All legs tarsi with 3 segmented; head without deep
ventral channel for reception of beak. -----------
Mesovelidae

11. (a) Hind femora as long as abdomen; head with
longitudinal median groove or smooth stripes. ---------
- Veliidae
(b) Hind femora longer than abdomen; head usually
without longitudinal median groove or smooth
stripes.  ---------- Gerridae.
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