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Notes on the Sleeping Aggregation Behaviour in Male 
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(Hymenoptera: Apoidea: Halictidae) From Kerala 
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1 Shadpada Entomology Research Lab, Department of Zoology, Christ College 
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Abstract 
The present study documents the first report of sleeping aggregation behaviour in male 
Austronomia sp., which will contribute to the understanding of sleeping aggregation behaviour 
within the genus. 
 
KEYWORDS 
Austronomia, Aggregation, Solitary bees, Nomiinae 
 
INTRODUCTION 
The subgenus Austronomia was first 
proposed by Michener (1965) for the hair-
banded and non-metallic Nomia species. 
Later Pauly (2009) treated it as a genus in his 
classification. According to the latest 
classification, Genus Austronomia belongs to 
the subfamily Nomiinae of the family 
Halictidae (Ascher & Pickering, 2023). 
Austronomia is widespread in Australia, 
Africa and Asia including New Guinea, 
Indonesia, Philippines, from Taiwan to Japan, 
Sri Lanka and Madagascar (Michener, 2007) 
Generally, Nomiinae are ground-nesting bees 
that prefer alkaline, sandy soil having little 
vegetation and the sociality of this group is 
not well known (Batra & Bohart, 1969; Parker 
et al., 1986; Vogel & Kukuk, 1994). While 
the majority of Nomia species are solitary, 
there are a few poorly understood species that 
may live in groups and are communal, quasi-
social, or even semi-social (Batra, 1966; 
Michener, 1974; Wcislo, 1993). Sleeping 
aggregations by these solitary species may be 
adaptively significant for thermoregulation 
(Rayment, 1935), protection from predators 
(Freeman & Johnston, 1978; Alcock, 1998) 
and also help in facing severe weather 
conditions (Miyanaga & Maeta, 1998). The 

first report of sleeping aggregation behaviour 
in the order Hymenoptera dates back to the 
1800s and several species of solitary bees 
have been observed to aggregate during night 
hours (Linsley, 1962; Yokoi et al., 2017). 
Lieftinck (1957) reported sleeping 
aggregation in a group of 17 male Curvinomia 
strigata from Indonesia. The aggregations in 
female Austronomia australica from 
southwestern Victoria, Australia were studied 
by Vogel & Kukuk, (1994) 

The present study reports the sleeping 
aggregation behaviour in male Austronomia 
sp. from Kerala which will contribute to the 
understanding of sleeping aggregation 
behaviour within the genus. 

METHODOLOGY  
The fieldwork was conducted near Chalakudy 
river, West Chalakudy (10° 17′ 10.428″ N, 
76° 19′ 15.43″ E) in Thrissur district, Kerala, 
India. The observations were made 
continuously from 1st August to 7th August 
2023. Keen observation of their sleeping 
aggregation behaviour was done between 
6:00 a.m. to 8:00 a.m. and 4:00 p.m. to 6:00 
p.m. on every day. The genus-level 
identification was done using Pauly (2009). 
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Preliminary insights into the habitat preference of 
Asilidae (Insecta: Diptera) in the selected ecosystems of 

Thrissur, Kerala, India, during the monsoon period. 
Kavya G. Pillai1, Bijoy C.1* & Gigi Poulose2 

1Shadpada Entomology Research Lab, Department of Zoology, Christ College (Affiliated to 
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2Department of Zoology, St. Joseph’s College (Affiliated to University of Calicut), 
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ABSTRACT: The present study focuses on the habitat preference of Asilidae in 3 different 
ecosystems such as Kole wetlands of Thommana and Chemmanda, riparian ecosystems of 
Chalakudy river- Aarangali Kadavu and Kurumali river and Hillocks of Kalasamala and 
Vilangankunnu in Thrissur district, Kerala, India during the monsoon period (June – 
September, 2023). Relative abundance of all the species and relative proportion of each 
subfamily were calculated. Despite its brief span, this study is the first of its kind in Kerala, 
necessitating more comprehensive research in the future. 

KEYWORDS: Asilidae, kole wetland, habitat preference, spatial distribution, Thrissur. 

INTRODUCTION 
The Asilidae family, commonly known as 
robber flies or assassin flies, is the third most 
diverse taxonomic family in the order Diptera 
(Pape et al., 2011; Brown et al., 2018; Dikow, 
2009), make up a significant group of 
predators in all zoogeographical zones, with 
7531 species under 556 genera (Pape et al., 
2011, Dikow, 2022), distributed all over the 
world, except Antarctica (Bosak and Barták, 
2001). Over 475 species belonging to about 
59 genera have been reported from India and 
neighbouring countries (Joseph and Parui, 
1998). Pillai et al. (2023) reported 87 species 
under 25 genera from Kerala. Dennis et al. 
(2013) reviewed and listed the 14 currently 
accepted subfamilies, 8 of them have been 
reported from Kerala, which include Asilinae, 
Dasypogoninae, Laphriinae, Leptogastrinae, 
Ommatiinae, Stenopogoninae, 
Stichopogoninae, and Trigonomiminae (Pillai 
et al., 2023).   
Asilids are notoriously vicious predators, feed 
mostly or exclusively on other insects and 
usually wait in ambush to capture their prey 
in mid-air. This predaceous lifestyle is 
reflected in the distinctive morphology of the 

adults, which serves as a means of family 
identification (Lyneborg, 1965).  
Most Asilidae species are found in semiarid 
and arid environments. They are rarely seen 
deep within woods; instead, they are typically 
seen around the edge of the forest, when the 
grassland starts. A few species can be found 
inside forests and in swampy locations in 
temperate climates (Joseph and Parui, 1998). 
Studies on robber fly habitat associations and 
their distribution pattern in various 
ecosystems are currently scarce in India. 
MATERIALS AND METHODS 
STUDY AREA 
The present study focuses on 3 different 
ecosystems (Fig. 1) such as Kole wetlands of 
Thommana (10019’55.952’’N and 
76015’48.791’’E) and Chemmanda 
(10023’38.4’’N and 76011’27.6’’E), riparian 
ecosystems of Chalakudy river-  Aarangali 
Kadavu (10017’9.6’’N and 76019’26.399’’E) 
and Kurumali river- Chengaloor 
(10023’20.4’’N and 76018’10.799’’E) and 
Hillocks of Kalasamala (10037’37.2’’N and 
7605’49.199’’E) and Vilangankunnu 
(10033’25.2’’N and 76010’8.399’’E) in 
Thrissur district, Kerala, India.  
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Flight Period of Owlfly Genera  
(Neuroptera: Myrmeleontidae: Ascalaphinae) of Kerala 

Suryanarayanan T. B.* & Bijoy C. 
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ABSTRACT 
The work focus on the flight period of owlfly genera (Neuroptera: Myrmeleontidae: 
Ascalaphinae) of Kerala region, based on the field collection data of three years from January 
2020 to January 2023. Flight period of 5 genera of owlflies were provided.  
 
KEYWORDS 
Neuroptera, Myrmeleontidae, Ascalaphinae, owlfly, Kerala 
 
INTRODUCTION 
Owlflies are important member of Order 
Neuroptera (Myrmeleontidae: Ascalaphinae) 
with 438 species belonging to 100 genera 
(Machado et al. 2019; Oswald 2023). The 
taxonomic status of owlflies is variable in 
different classification. In traditional concept, 
owlflies have family status (Ascalaphidae), 
but recently it been transferred to a subfamily 
Ascalaphinae under Myrmeleontidae 
(Machado et al. 2019). Owlflies gained this 
name because of their very large eyes in their 
adult stage. Adult owlflies resembles to 
dragonflies (Order Odonata), except in their 
clubbed antennae and resting posture. In 
India, a total of 33 species belonging to 17 
genera of owlflies are reported, among which 
only 4 species belongs to 3 genera are known 
from Kerala. (Suryanarayanan & Bijoy 2021; 
Suryanarayanan et al. 2022).  
Apart from the species inventory, the adult 
flight period and seasonality of owlflies are 
not well investigated in India. This data helps 
the future researchers for the further studies 
on owlfly taxonomy, ecology, biology and 
conservation. Through this work, the flight 
period of adult owlfly genera of Kerala was 
documented by the field collection data of 
three years from January 2020 to January 
2023. This study will help to provide a 

baseline idea for field collections for each 
genus of owlfly from Kerala.  
 
MATERIALS AND METHODS 
This paper is prepared on the basis of the field 
work and collection data of three years from 
January 2020 to January 2023 in major 
districts of Kerala. The specimen collections 
were carried out regularly using circular 
sweep net and light traps (Mercury vapour 
bulb-160W). The collected specimens were 
killed using a killing jar with 2 to 3 drops of 
Ethyl acetate. Later, specimens were dried 
and held on entomological pins with proper 
labelling. The specimens were examined 
under Labomed Luxeo 6Z Stereomicroscope 
and identified to genus level using taxonomic 
keys of Ghosh (2000) and Hassan & Liu 
(2021). The specimens were deposited in the 
insect collections of Shadpada Entomology 
Research Lab (SERL), Kerala, India.  
 
RESULTS  
A total of 5 genera of adult owlflies were 
collected from Kerala and are represented in 
the Table. 1. They include Ascalohybris 
Sziráki, 1998, Glyptobasis McLachlan, 1873, 
Helicomitus McLachlan, 1873, Protidricerus 
van der Weele, 1909 and Suphalomitus van 
der Weele, 1909. All these collected owlfly 
genera belong to the Ascalaphini tribe. 
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Diversity of Grasshoppers (Orthoptera: Caelifera: 
Acridomorpha) of Jubilee Thevarpadavu Kole wetland, 
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Abstract  
The present study was conducted in Jubilee Thevarpadavu Kole wetland from February 2021 
to January 2023 to document the diversity of grasshoppers (Orthoptera: Caelifera: 
Acridomorpha) in the ecosystem. Altogether 9 species under 7 genera and 5 subfamilies under 
2 families were recorded. Subfamilies Oxyinae has the highest species representation. 
Shannon-Wiener and Simpson’s diversity indices indicate grasshopper diversity is higher in 
monsoon season (2.052, 0.8589), followed by post-monsoon (1.996, 0.8599) and 
comparatively least in pre-monsoon season (1.734, 0.7998). 
Key words: Acrididae, Pyrgomorphidae, Grasshoppers, Kole wetland, Diversity, Thrissur. 
 
 
INTRODUCTION 
Grasshoppers are important group of insects 
under order Orthoptera and have significant 
ecological roles as primary consumers and 
nutritional resources for other forms of life 
(Joern et al., 2006; Gandar, 1982) and as 
biological indicators, since they have 
specialized requirements for vegetation 
structure and microclimate and respond 
strongly to different management practices 
(Bazelet, 2011). But they were least explored 
and generally treated as just pests (Bhaskar et 
al., 2018).  
Kole wetlands are one of the largest, 
productive, low-lying wetlands in Kerala, 
spread over Malappuram and Thrissur 
districts, regarded as a Ramsar site since 2002 
(Islam and Rahmani, 2008) and a High Value 
Biodiversity Area since 2009 (MoEF, 2009). 
Grasshoppers of Kole wetlands were not 
assessed, expect for a study on grasshoppers 
of Muriyadu Kole wetland (Thasnim and 
Bijoy, 2021). Hence, the present study deals 
with diversity of grasshoppers of Jubilee 
Thevarpadavu kole wetland of Thrissur 
district, Kerala. Since documentation of 
species diversity is an essential step to 
implement management and conservation 

practices (Mirzaei et al., 2017), this study will 
form a foundation for carrying out future 
research in this area. 
MATERIALS AND METHODS  
Study was conducted for two years from 
February 2021 to January 2023 in Jubilee 
Thevarpadavu Kole wetland (10°25'23.39" N, 
76°10'47.98" E) of Thrissur district, Kerala, 
India. Sampling was done seasonally twice, 
from 9.00 am to 4.00 pm, on a transect of 150 
m length, by using a standard triangular 
sweep net.  
The collected specimens were killed by using 
ethyl acetate, preserved in dried condition and 
deposited in Shadpada Entomology Research 
Lab. The taxonomy follows the latest version 
of the Orthoptera Species file (Cigliano et al., 
2023). Diversity indices such as Shannon’s 
diversity index (H), Simpson’s diversity 
index (1-D), Evenness (e^H/S) were 
calculated by using software PAleontological 
STatistics (PAST) version 4.09. Relative 
abundance of all collected species were also 
calculated.  
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