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INTRODUCTION 

During the period September 1956—January 1959, I collected aquatic insects coming 
to lights at night. Although many of the records were from Nugegoda where I reside, I 
was able to get a number of records from other parts of Ceylon too.' The number of species 
taken was remarkably large and belonged to practically every family of aquatic insects whose 
members are known to fly. There are no previous records of aquatic insects at light from 
Ceylon. Although there are many records of aquatic insects at light scattered in journals 
from many parts of the world no systematic study of the phenomenon has so far been made. 

The present paper gives records of aquatic imccts taken at light during 1956-1959 in 
Ceylon. The phenomenon of flight at night is discussed in terms of the available information 
and, in order to bring together some of the available information, a bibliography of records 
of aquatic insects at light is given. 

AQUATIC INSECTS TAKEN A T LIGHT 

bisects belonging to the following families were captured at light:—Noteridae, 
Hydrophilidac and Dytiscidae (Coleoptera) and Hydrometridae, Veliidae, Gerridae, 
Corixidae and Belostomatidae (Hemiptera—Heteroptera). 

NOTERIDAE 

One species Canthydms luctuosiis Aube was taken on three occasions. (Table 1). Tliis 
species is very common in paddy fields in the vicinity of their capture at light. I am not 
aware of any previous records of members of this family at light. 

HYDROPH1LIDAE 

Twelve species were recorded (Table 1), namely Hydraena fontanel Orch., Linmebius 
nitipennis Reg., Berosus indicus Motsch., B.pulchellus MacL., Enochrus esuriens (Walk.), Para-
cymus evanescens (Sharp), Hclochares anchoralis Sharp, H.densus Sharp, H.pallens MacL., 
Regimbartia attenuata (F), Sternolophus brachyacanthus Reg., and Amphiops gibbus (111.). 

•Present address: Department of Zoology, University of Malaya, Singapore. 

Note.—The naming of Hemiptera—Heteroptera is that of Lundblad (1933), Hutchinson (1940) and Brooks (1951). 
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The commonest species were Berosus indicus and Enochrus esuriens. Berosus iridicus is 
one of the commonest hydrophilid beetles in small freshwater habitats. It is often found 
in pools and paddy fields. Fernando (1959 b) found it to be a common colonizer of small 
habitats throughout the country. Enochrus esuriens is also found in large numbers in muddy 
pools and ponds. 

The references to hydrophilid beetles at light have been summarised by Fernando 
(1958 a) and are included in the bibliography. Additional references are those of d'Orchy-
mont (1923) and Guignot (1954). 

The Hydrophilidae are the commonest aquatic insects taken at light. The small size 
of many of the species is perhaps the reason why they have not been recorded more often. 
Yamamoto (1951) found 21 species of a total of 51 species of aquatic beetles at light to be 
hydrophilids, in Japan. In addition to the large number of species recorded and their relative 
frequency at light, some species come to light in large swarms. Fernando (1958 a) took 
about 1,500 specimens of Helophorous brevipalpis Bedel in a single night in an artificial 
habitat only 4 ft. by 4 ft. 

Hydrophilidae are with few exceptions herbivorous and feed largely on living and 
dead plant tissue. The abundance of the type of food in habitats like paddy fields and ponds 
enables them sometimes to reach enormous numbers. They form an important and nu
merous component of the insect fauna of Ceylon freshwater habitats of small size. 

DYTISCIDAE 

Seven species were recorded (Table 1) namely Cybister cotifusus (Sharp), Copclatus 
indicus Sharp, Laccophilus flexnosus Aube, L. chinensis inejjicens Walk., Hydraticens fabricii 
MacL. and Eretes sticticies L. and Bidessus inconstans. 

The commonest species were Laccophilus chinensis inejjicens and Bidessus inconstans. 
Both these species are small and probably herbivorous. They are commonly found in 
temporary habitats, small ponds and paddy fields. 

One of the large Dytiscidae, Dytiscus marginalis (L) is commonly recorded in Europe 
at light. In Ceylon the largest dytiscid Cybister confusus which is similar in size to Dytiscus 
marginalis is commonly recorded at light. The large size of these two beetles makes them 
conspicuous and facilitates recording. These large species are generally not found in large 
numbers. They often occur singly. 

The records of Dytiscidae at light have been summarised by Fernando (1958 a) and 
are included in the bibliography. 

HALIPL1DAE 

Only a single specimen of Haliplus pulchellus Clark was recorded. This beetle has not-
so far been recorded from Ceylon although it is widely distributed in Siam, Sumatra, 
Burma, India (Bengal) and Celebes. The only other records of Haliplidae at light are those 
of Hickman (1931) and Yamamoto (1951). 
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Haliplidae are generally few in numbers and species as compared with the Hydro-
philidae and Dytiscidae and this alone could account for the few records. Haliplidae arc 
also generally small in size and therefore likely to be missed in collections at light. 

GYRIN1DAE 

Only one specimen of Dineutes unidentatus Aube was recorded (Table 1). Yamamoto 
(1951) found 3 species of Gyrinidae at light in Japan. 

i 

HYDROMETR1DAE 

: Four specimens of Hydrometra greeni Kirk, were taken (Table 2). I found in the col-
lecjtion at the Ceylon National Museum, Colombo, one specimen taken on 7-11-24 and 
four on 1-9-27 in Colombo. Although Sprague (1956) mentions that the North American 
species Hydrometra martini Kirk, can fly well yet captures at light have not been recorded as 
far as I know except by White (1879). 

VELIIDAE 

A single species Microvelia Jongicornis Bueno was recorded (Table 2). On account of 
its very small size this species can easily be missed in collections at light. Microvelia longi-
cornis is a common colonizer of small freshwater habitats all over the low country. It is 
sometimes found in ephemeral puddles of water. The only record I am aware of is that 
of White (1879) who took this genus at light on a steamer on the Amazon. 

GERRIDAE 

Two specimens of Limnogonus nitidus (Mayr) were taken (Table 2). In the Ceylon 
National Museum collections, Colombo, four specimens have been taken at light on 16-
12-23, 23-9-24, 16-10-26 and 22-11-26. 

Limnogonus nitidus is a very common colonizer of small freshwater habitats all over the 
low-country. It is often seen in ornamental ponds and roadside pools of water. Fernando 
(1959 b) records it as a common colonizer of small habitats (Limnogonus nitidus = Gerris 
nitida of Fernando 1959 b). 

BELOSTOMAT1DAE 

Although only two specimens of Lethocems indicus (Lep. et Serv.) were recorded both 
from Jaffna peninsula (Table 2), yet this species is a common flier to artificial lights in Ceylon 
and because of its large size (about 21 ins. long) is a very conspicuous insect. Species of 
Belostomatidae are common at light and in North America they are called "electric light 
bugs". In textbooks and many papers mention is made of their attraction to artificial 
liglits. Hungerford (1919) includes many references in his bibliography. Leidy (1847), 
Hoffman (1924), Step (1925), Cummings (1933), Ramakrishna Aiyer and Anantanarayan 
(1934), Hidalgo (1935), Stehr (1931) and Corbet (1959) mention Belostomatidae at light. 

In Ceylon there are two species of belostomatids, Lcthoccrus indicus and Spherodema 
rusticum (F.). The latter though extremely common in paddy fields,- ponds and small 
streams is not found flying to lights. It seems likely that this species "winch isJn/cxy good 
swimmer, reaches small habitats by swimming along temporary coSeetjtms of water 
formed as a result of rain (Fernando, in press). ^ ^ Z " 

W S I K S 11) II 
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COR1XIDAE 

I have recorded two species of Micronccta at light (Table 2), Micronccta quadristrigata* 
Brcddin and M. albifrous Motsch. The former species was found at light in very large 
numbers on two occasions. Corixidae are the commonest aquatic Hemiptera at light. These 
records have been summarised in a previous paper (Fernando 1959 a). To this must be 
added the records of Distant (1906) and Hutchinson (1940). Hutchinson (1940) states that 
all the specimens of Micronccta siva (Kirk.) he examined which had any notes were taken 
at light. It is interesting that Micronccta siva and M. albifrous are very closely related 
species, the former being a common species in India. 

NOTONECTIDAE 

Three species of Anisops and one species of Euitharcs have been recorded (Table 2). 
Of the three species of Anisops, A. batillifrons (Lundb.) and A. crinita Brooks are new records 
for Ceylon. Anisops batillifrons which is a very common species has probably been identified 
earlier as Anisops nasuta Fieb. The other species A. nivca (Fieb.) has been previously reported 
from Ceylon. 

Hale (1924) observed a large number of either Anisops hypcrion Kirk, or A. doris Kirk, 
flying from a lake in Australia early in the morning. The specimens of Anisops batillifrons 
and A. nivca I have recorded were taken early morning. 

Anisops batillifrons is one of the common Notonectidae colonizing small habitats in the 
low-country, (Fernando 1959 b). 

Enitharcs indica (F.) was recorded on one occasion. This species although not as com
mon as species of Anisops is nevertheless found in ponds in many parts of Ceylon. 

GENERAL REMARKS 

In the aquatic Coleoptera all the families are represented in captures at light. The 
number of species recorded is 22 and this is a very high proportion of the total number of 
species of aquatic beetle. In the Hcmiptera-Hcteroptcra six families are represented namely, 
Hydrometridae, Gerridae, Belostomatidae, Corixidae and Notonectidae. Six others, 
Nepidae, Ranatridae, Naucoridac, Helotrephidae, Mesovelidae and Hebridae are not re
presented. 

The Nepidae, Ranatridae and Naucoridae often have reduced wings and wing muscles 
and it is likely that this condition is found in the Ceylonese species too. The Helotrephidae 
and Mesovelidae are represented in Ceylon by one species each and the Hebridae by two 
species. 

The only mention of members of these six families flying are those of Swammcrdam 
(1749) who mentioned Nepa as flying at night, Kirichenko (1911) of Ranatra linearis L. 
flying in Odessa, Russia, and White (1879) who recorded Mesovclia at light on a steamer on 
the Amazon. 

* Wrongly called Micronecta quadrisignata (Fernando 1958, 195% and 1960) due to an error of spelling. 
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It is possible that members of these species not taken at light fly during the day. This 
is however unlikely because these species are not found in small habitats and arc therefore 
probably restricted to the larger habitats which they can reach by swimming. 

The occurrence of aquatic insects at light is a phenomenon recorded from Europe, 
North and South America, Africa, South East Asia and the Far East. The records alone 
do not give us an adequate idea of the extensive and frequent occurrence. Aquatic insects 
are generally not collected by agricultural stations or similar institutes that keep a light trap 
and even when collected they are often left unidentified, because of their innocuous nature 
as pests. The amateur does not find them sufficiently attractive to collect. I have been 
reliably informed that in the Pacific Islands and Korea they are common at light but I am 
not aware of any records from this area. There are perhaps a few records scattered in 
agricultural and popular journals which I have missed in compiling the bibliography. 

The Corixidae (Hemiptera—Heteroptera) and the Hydrophilidae (Coleoptera) arc by 
far the commonest groups recorded at light. Both diese families are represented mainly by 
small herbivorous species. They are also the commonest and the most abundant of the 
aquatic insects found in small freshwater habitats. Their food which is abundant and their 
ability to fly both by day and night makes them the most widely distributed and abundant 
of aquatic insects. 

The Belostomatidae because of their large size are generally recorded at light out of 
proportion to their frequency as compared with the other aquatic insects. 

SEASONALITY OF CAPTURES AT LIGHT 

There is a marked seasonality in the flight of aquatic insects at night as shown by captures 
at artificial lights. In Ceylon there are generally four periods in the year when such nights 
are recorded. In April, May and June, two periods coinciding with the early monsoonal 
rains and the established monsoonal rains and again in October—January two similar 
periods with the early and established monsoonal rains. This periodicity corresponds to 
the normal colonization cycle in these species, (Fernando 1958 b). 

In temperate countries like Britain there is only one period in the year when flight 
occurs as recorded by captures at light. This is during the height of summer (Fernando 
1958 a, 1959 a). Yamamoto (1951) recorded large numbers of aquatic beetles in summer 
using a light trap in Japan. There is evidence that many species of aquatic insects fly during 
early spring (Fernando 1958 a, 1959 a). It is likely that in temperate countries the over
wintering generation does not fly at night in spring because of the prevailing low night 
temperatures. 

Flight at night is therefore not a casual occurrence but a regular and integral part of the 
normal colonisation cycle of these insects. Regular trapping at night is therefore a useful 
method in recording the movements of certain aquatic insects for purposes of studying their 
colonization cycle. 
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FACTORS CAUSING FLIGHT IN AQUATIC INSECTS 

In a previous paper (Fernando, 1959A), I considered flight as a step in the process of 
colonization of habitats by aquatic insects and discussed the various factors causing coloni
zation. Flight is caused by two types of factors, (<7) lProximatc e.g. the internal state of the 
insect and light intensity, and (b) Ultimate e.g. food and habitats. 

The proximate factors causing flight at night have so far not been systematically studied 
although there is some evidence from laboratory studies that light intensity plays a part, 
Stchr (1931) and Popham (1942, 1953). Sajo (1897) states that insects fall into a "Nervous 
State" during a barometric depression and mentions Corixa as one of these insects. In 
Ceylon flight to artificial lights coincides with rain (Tables 1 and 2). Nath (1933) observed 
that the numbers of insects taken at light increase during rainy weather. 

The ultimate factors that cause flight are food and habitats. In a tropical monsoonal 
country like Ceylon habitats are available, at such times of the year when rain occurs, in 
greatly increased numbers. 

Since captures at light indicate that flight at night is a widespread phenomenon it is 
worthwhile to discuss the survival value of this type of behaviour as compared with flight 
during the day. In hot weather the likelihood of desiccation is very great for small insects 
flying in sunshine. Flight at night enables an insect to travel much farther. There arc 
fewer predators in the air at night than during the day. This may be of importance 
because many birds feed on aquatic insects in flight, (Fernando 1958 n, 1959 a). 

SUMMARY 

Aquatic insects captured at light in Ceylon during 1956—1959 arc recorded. They 
belong to the following families: Noteridae (1 Sp.), Hydrophilidac (12 Spp.), Dytiscidae 
(7 Spp.) and Gyrinidae (1 Sp.), (Coleoptera); and Hydrometridac (1 Sp.), Veliidae (1 Sp.), 
Gerridac (1 Sp.), Belostomatidae (1 Sp.), Corixidae (2 Spp.) and Notoncctidae (4 Spp.), 
(Hemiptera—Heteroptera). 

The commonest species recorded were Micronecta quadristrigata (Corixidae); Berosus 
indicus and Enochrus esuriens (Hydrophilidae); and Laccophilus chinensis inefjicens (Dytiscidae). 

The flight of aquatic insects at night is a widespread phenomenon all over the world 
and it is an integral part of the colonization cycle in certain species. 

The seasonality of captures and the proximate and ultimate factors causing flight at 
night are discussed. 

A bibliography of records of aquatic insects at artificial light is given. 
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Noteridae 

Canthydnis luctuosus 1 

Hydrophi l idae 

Hydraena fontana 2 

Lininebius wlipemiis <- 2 

Berosus indicus 1 1 1 8 28 1 

Berosus pulchellus 3 2 2 

Enochrus esuriens 5 11 3 9 14 3 26 131 

Paracymus evanescens 3 11 

Helochares anchoralis 38 

Helochares pollens. 6 6 3 3 1 . 5 

Helochares densus 4 7 

Regimbartia attemiala 11 

Sternolophus brachyacanthus 3 1 3 8 

Amphiops gibbtis 2 

1 1 1 1 

7 1 4 9 1 

Dytiscidae 

Cybister conjusus 

Copelatus indicus 

Laccophilus fiexnoms 3 1 

Laccophilus chinensis inefficens 1 1 1 1 1 1 2 2 11 1 12 125 

Hydrations fabricii 1 1 

Bidessus inconstans 5 5 1 

Eretes sticticus 4 . 2 2 

Haliplidae 

Haliplus pulchellus 1 

Gyrinidae 

Dineufes unidentatus 

TABLE I. AQUATIC COLEOPTERA. TAKEN AT LIGHT 1956-1958. 
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