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Abstract  Calicnemia miles (Laidlaw, 1917) is a bright 
red blood colored, damselfly specialized to waterfalls. 
Apart from the limited knowledge on the flight season, no 
prior reports on the breeding biology of the species are 
available. The present study attempts to describe the 
seasonality, habitat and behavioral aspects of oviposition in 
C. miles recorded from Assam. The population of C. miles 
was recorded during late premonsoon (April-May) and 
early monsoon season (June-July); peak of flight and 
copulation was observed in the month of June. The species 
occupies shady areas near waterfalls and was found to 
prefer roots of trees, moss carpet and damp seepage of 
streamlets surrounded by vegetation for mating and 
oviposition. The female deposits eggs into the plant tissue 
endophytically. Daily oviposition activity lasts from 
80-120 minutes during which the males guards their 
females in tandem till the entire episode of oviposition. 
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1. Introduction
The species of the genus Calicnemia Strand, 1928 

belonging to the family Platycnemididae are damselflies, 
mainly confined to Southeast Asia, India and China 
(Lieftinck, 1984). The species are recognizable by its 
colouration and markings, as well as the form of its genital 
ligula and anal appendages (Dow et al., 2014). The genus 
Calicnemia has 24 accepted species worldwide (Schorr and 
Paulson, 2019) among which 10 species are known to 
occur from India. (Subramanian and Babu, 2017). In India, 
Calicnemia miles are known to occur in Sikkim, Darjeeling 
Himalayas, Himachal Pradesh and Purbanchal (Mitra, 
2003). 

Each Odonata species occupies a characteristic range of 
habitat; some of the species are catholic in their choice of 
habitat whereas some are highly selective (Corbet, 2004). 
The act of habitat selection has great significance in the life 
history of Odonates, which plays functional role in placing 
the eggs in a site optimal for development of eggs and larva 
(Corbet, 1962). The adults use the visual and tactic cues to 
select the biotope initially, then the larval habitat and 
finally the oviposition site in a hierarchical order (Corbet, 
2004). Endophytic oviposition is a primary mode of 
oviposition in Zygoptera (Corbet, 2004). Most species 
make small incision with the serrated ovipositor through 
which usually cylindrical eggs are inserted into submerged 
plant tissue (Miller, 1995). During oviposition, the male 
guards the female by holding the prothorax with anal 
appendages while the female oviposits endophytically 
(Miller, 1995).  

No prior information is available in the published 
literature on the oviposition of this species. Hence, 
information on the oviposition behaviour of such under 
recorded species can provide baseline data to predict the 
breeding strategies and conservation of microhabitat. 

2. Materials and Methods

2.1. Study Area 

The study was conducted in Rani Reserve forest situated 
at 260 05/ 31// N to 260 01/ 15// N altitude and 910 35/ 16// E to 
910 42/ 24//E longitude with an altitude ranging from 60m to 
670m above the mean sea level in Kamrup district, Assam, 
North Eastern India (Devi et. al., 2012). The study area is a 
‘Mixed Moist Deciduous’ forest bordered by hills of 
Meghalaya on the southern side and Deepor beel on the 
northern side, covering an area of 4372.380 Hectare. It is 
considered to be an ecotone transition zone between 
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montane subtropical moist broad leaf forest of Meghalaya 
Plateau and Sub Himalayan moist mixed deciduous forest 
of Assam Valley (Neli, 2014). The area has an average 
annual rainfall of 2000 cm and the temperature within the 
range of 100C to 320C approximately. 

2.2. Survey 

The survey was carried out from 2015 to 2017 along the 
narrow seasonal stream in the study area. The specimens 
were photographed and collected for further identification. 
On every visit the species was searched and reproductive 
behavior was studied whenever spotted in pairs. The 
oviposition duration was recorded from initial contact of 
the abdomen with the plant tissue until the last contact 
(Martens, 1992) and the behavioral repertoire after 
copulation were noted. The depth of water was measured 
and the plant material chosen by the female for oviposition 
were identified. Water temperature at 1cm depth, air 
temperature in the shade and speed of water flow was 
measured at the same time. 

3. Results 

A total count of 22 mature individuals (12 males and 10 
females) was recorded during the survey. The abdomen of 
the male is blood red in colour (Figure1) and can be easily 
distinguished from the female in which the abdomen is pale 
brown (Figure 2). 

 
Figures 1.  Calicnemia miles, male 

 
Figure 2.  C. miles, female 

3.1. Habitat 

The species was observed to remain confined in 
semi-terrestrial habitat that generally remains damp with 
seepage of waterfall flowing from forested stream at an 
altitude of 120m a.s.l. (Figure 3). The shallow streamlets 
on which the species was observed passes through damp 
rocks covered by mosses and algal mats in a shaded area. 
The speed of water flow was moderate (40cm/min), narrow 
in size (50 cm wide) and water temperature ranges from 190 

C to 200 C; air temperate is in between 280 C to 320 C. 
Oviposition was observed to occur in the tissue of partially 
submerged plants usually in rootlets of plants, algal mats 
and on litter bed. 

 

Figure 3.  Habitat 

3.2. Seasonality 

In the present survey, the species have been reported 
from Assam at (260 01/ 27.18// N to 91036/42.29// E) in Rani 
Reserve forest at the lowest altitude (120m a.s.l). 
Significant reproductive populations of Calicnemia miles 
were located during the late premonsoon (April, May) and 
early monsoon season (June, July). An initial population 
was observed in the end of April and May with peak of 
flight and copulation towards June and gradually declining 
towards July. With the present records of adult C.miles in 
April, May, June, July the flight season of the species is 
observed to be from April to July. 

3.3. Observations on Oviposition Behaviour 

Prior to copulation, it was observed that the males 
neither defend the reproductive site against other 
competing males nor did they show any courtship display 
to attract the females for copulation. Of the total 22 
individuals, 7 pairs were seen copulating and all the males 
were seen waiting for the females next to the edge of water 
(bank vegetation). When the female came nearby water 
body, the male immediately seized the female through the 
prothorax and copulated successfully. The entire 
oviposition episode was observed completely and it was 
found that C. miles is highly selective in the selection of 
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their habitat. After copulation, the male guarded his partner 
in tandem that lasted till the end of oviposition. No female 
was ever seen ovipositing alone. The sequence of events 
that are observed during oviposition are described under as 
follows- 
1. The pairs in tandem searched for oviposition substrate 

for an average of 30 min which is termed as 
‘exploratory’ activity by Bick and Bick, 1963. It 
included numerous flights between which the female 
perched and curved her abdomen ventrally, thereby 
probing the substrate with the ovipositor 8-9 times 
during which the female slightly swung its abdomen 
from side to side.  

2. After selection of the suitable substrate like floating 
rootlets of plants, the female settles on or nearby it. 
The female adopts either horizontal posture or hung 
vertically on the floating rootlets with the ovipositor 
touching the water and raises her abdomen 
irregularly through 5°-20°. Meanwhile, the male 
takes up a rigid, erect or sentinel position by clasping 
the prothorax of the female with anal appendage. The 
female then align herself by holding on to the twigs 
of dead plant, plant tissue or on the damp rock itself 
(Figure 4A, 4B, 4C.). 

3. Oviposition occurred immediately after the 
copulation ceases at the distance of 1-2m in the same 
characteristic range of habitat from the site of mating. 
The mode of oviposition is endophytic in which the 
female makes small incision on the plant rootlets with 
the ovipositor, inserting the eggs on it. The plant on 
which the oviposition occurred was identified as 
Mikenia micrantha belonging to the family 
Asteraceae. The rootlets were partially submerged 
(1-2mm depth) and the rate of water flow was very 
slow 40cm per minute. 

4. After complete insertion of the ovipositor, the female 
stayed motionless, moving the tip of abdomen at 
very low amplitude. There occurred distinct shifts for 
7-8 times in between the entire duration of 
oviposition to nearby substrate or change in position 
by climbing up the rootlets on the same plant, often 
taking off and relanding on the same site, discernible 
for oviposition. After the completion of egg laying 
into the slits made by the ovipositor, the female 
removes the ovipositor, keeping her abdomen curved 
ventrally and making repetitive movements. The 
entire oviposition activity lasted for 80-120 minutes. 

5. After the end of oviposition, the pair breaks the 
tandem that was initiated by the female by making 
jerks with her abdomen rhythmically. The female then 
flies off to another perch, rocks her head, curves her 
abdomen ventrally towards thorax for wiping the 
head vigorously with forelegs and ovipositor is 
cleaned by brushing movements of the hind legs 
(Figure 5). 

 

 

 

Figure 4.  A. Ovipositing C. miles, female holding the damp rock and 
male in sentinel position; B. C.miles female holding dead twigs of plant & 
male in sentinel position; C. C.miles male in tandem with ovipositing 
female on plant rootlets;  

 

Figure 5.  Female cleaning the ovipositor with hind legs 
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4. Discussion 
Calicnemia miles were previously reported only from 

Himachal Pradesh and Sikkim (Fraser, 1933). The lack of 
records from other parts of North East India is may be due 
to the lack of surveys conducted in the potential habitats 
covering this area. The observation of the species at (260 

01/27.18// N to 91 0 36/ 42.29// E) in Rani Reserve forest is at 
the lowest altitude (120m a.s.l) at present that signifies the 
extension of the altitudinal range of the species. These high 
counts of mature individuals in the early monsoon together 
with the presence of tenerals throughout the study period 
might indicate regular additions to the population by new 
emergences from April to early part of July. 

Our study revealed that the males of C.miles are 
non-territorial in the reproductive site and did not defend 
against rivals. The matured males usually wait at the edge 
of bank vegetation for female to arrive as mate selection 
tactic. Similar findings were reported by Khelifa et. al., 
(2016) in Platycnemis dilatata. C.miles is highly selective 
species and remained confined to semi terrestrial habitat 
in forest on wet rocks during reproductive period. The 
rocks being kept damp by seepage of stream waterfall 
surrounded by organic litter, algal mats and ferns. 
However, Kumar & Prasad (1977) reported that larvae of 
Calicnemia miles inhabits semi terrestrial habitat of damp 
soil covered with thick carpet of mosses and fungi near 
waterfalls on vertical hill rocks of Western Himalayas 
which confirms the habitat selection of adult species. 
Moreover, Calicnemia carminea pyrrhosoma also 
occupies a thick carpet of moss and ferns on vertical rocks 
near waterfalls in the Western Himalayas as reported by 
Kumar (1976), Kumar and Prasad (1977). However, 
Leiftinck in 1984 reported that two congeneric members 
Calicnemia chaseni and Calicnemia rectangulata 
inhabiting the hills and mountains are also found to occur 
in ponded streams and marshes fed by clear water, 
possibly flowing from springs.  

The exploratory activity conducted by pairs in tandem 
prior to oviposition might indicate check for the presence 
of predators and suitability testing of substrates, which 
was also reported by Martens (1992). The mode of 
oviposition in C.miles is found to be endophytic in which 
the female deposits her eggs on the floating horizontal or 
vertical rootlets of plant tissue, algal mats; just touching 
the water surface almost on a dry stream. Eggs laid onto 
the rootlets of plant tissue may essentially have some 
ecological requirements like minimal water loss, protected 
habitat for eggs and larval development. Similar findings 
was reported by Dawn (2019) on the oviposition site in 
C.eximia and C.miniata where the species were seen to 
oviposit in wet moss, leaf litter and fallen plant tissue of 
the similar habitat. Further, presence of larvae of C.eximia 
in the similar habitat (Dawn, 2019) confirms unique 
selection of oviposition site of this genus. However, the 
long duration 80-120 minutes and discontinuous mode of 
oviposition in C.miles also corresponds to other members 

like Platycnemis (Furtado, 1974) belonging to the same 
family, Platycnemididae. The Contact guarding 
postcopulatory behavior exhibited by the male lasted from 
exploratory phase to the entire duration of oviposition 
were also reported in Copera by Chowdhury and Karim in 
1994; and Platycnemis (Heymer, 1966) belonging to the 
family Platycnemidae. Dawn (2019) also reported that 
males of C.eximia guarded the female in contact during 
oviposition. The main function of tandem formation may 
be probably to reduce other male interference during 
oviposition (Jacob, 1955) and also to get an extra power 
of flight (Andrew et. al., 2011). During oviposition, the 
male holds the female by the prothorax and takes up a 
rigid, sentinel posture. This posture of male could 
probably command a wider view of the surrounding, 
thereby reducing the risk of predation by frogs (Rehfeldt, 
1991) and helps in protecting the genetic investment of 
eggs (Corbet, 2004). Mate guarding, a post copulatory 
behavior observed in male is considered to have evolved 
in the context of sexual selection, to protect a male's 
sperm investment from conspecific males competing for 
fertilizations (Parker, 1970; Alcock, 1979; Waage, 1979; 
Sillen-Tullberg, 1981). 

Eggs already deposited restrict the available space for 
further deposition of eggs (Martens 1992) which could be 
the probable reason for the change in shifts or position 
during oviposition, thereby allowing the female to 
distribute her eggs in different sites. Yet, another reason 
for such shifts could be the presence of natural obstacles 
like floating leaves or drifting material lying in close 
proximity to the oviposition substrate (Martens 1992). 

Calicnemia miles is a stenotypic species and is highly 
sensitive to changes in their habitat. The grave and 
accelerating destruction of habitats may cause serious 
threats to such habitat specific group of Odonate species. 
Therefore, information on various ecological aspects of 
such under recorded species provides the baseline data 
from which conservation measures to maintain the 
ecosystem health can be formulated.  
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