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Abstract:  

Predation of eggs and emerging hatchlings of olive ridley turtle (Lepidochelys olivacea) by wild 

animals and feral dogs are known. They reduce the hatching success rate considerably affecting 

the conservation management of this vulnerable species. Hatchery management is practiced in 

India to overcome predation. Ant predation is a serious threat to turtle nest protected by ex situ or 

in situ erected hatchery. This article reports the first direct evidence of turtle eggs predation by 

Dorylus orientalis Westwood, 1835 commonly called red ants. Native to India, Oriental, Indo 

Australian and Palearctic regions they are notorious as an agricultural pest. Chlorpyrifos pesticides 

recommended for their control could become fatal for the developing embryos of turtles if applied 

near the hatchery.   In the turtle nesting site of the west coast of India, D. orientalis has more of an 

ecological role than as a pest. Natural pesticide such as Neem powder (Azadirachta indica) shows 

promising results for preventing their infestation. 
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Highlights:  

 Ant predation of protected nest is a concern for conservation management of sea turtles. 

 0% emergence is mostly observed in ant predation. 

 The first direct evidence of D. orientalis predation on sea turtle eggs. 

 There is lack of knowledge about D. orientalis ecological role and behavioural aspect. 

 Study of the behavior of D. orientalis will help in effective conservation management.  

 

1. Introduction: 

Olive ridley turtles (Lepidochelys olivacea Eschscholtz, 1829) having a broad distribution in the 

tropical belt is the most populous among the seven species of sea turtles. They are classified as 

vulnerable under IUCN status and protected as Schedule I under the Indian Wildlife Protection 

Act, 1972. This species shows two distinct nesting behaviour, a unique and rare mass nesting called 

‘Arribada’ and solitary nesting (Dornfeld et al., 2015). India harbours both mass nesting at 

Rushikulya and Gahirmatha coast of Odisha and solitary nesting population in east and west coast 

of India. The solitary nesting female during nesting season from November to March come on 

sandy beaches to lay eggs. The eggs are laid inside the sand in pot shaped pit dug by the female 

with her hind flippers. On the Indian coasts, the clutch size varies from 75-135 and the incubation 

period lasts from 45 -60 days. Freshly laid eggs though covered by sand are vulnerable to natural 

predators. The wild predators such as jackals, birds, hyenas, crabs, and feral dogs are known to 

predate eggs in the fresh nest and on hatchlings during emergence (Tripathy & Rajasekhar, 2009).    
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In- situ and ex-situ protection of nest in the permanent or temporary erected hatchery is practised 

in India as conservation management. During nesting season egg predation by wild animals is 

prevented by patrolling the beach and relocating the eggs in a hatchery. Hatchling predation is 

prevented by releasing them near the high tide mark under supervision (Kurian, 2013). The 

hatchery management practised in India has considerably reduced the predation rate of wild 

animals and feral dogs. Inadequacy of hatcheries to control ant attack is evident with reports of 

hatchling predation.  

Fire ants such as Solenopsis geminata and Solenopsis invicta is known for attacking 

emerging hatchlings from Florida and EL Salvador coast of America  (Allen et al. 2001).  It has 

been observed that the fire ants negatively impact the hatching and emergence success rate. The 

nest which were laid close to dune vegetation was seen attacked by Solenopsis spp. The ants were 

reported stinging piped and emerging hatchlings than developing embryos. The ant predation of 

sea turtle nest by various species has been recorded in other countries (Allen et al. 2001; Wetterer 

et al. 2007). A single incident of olive ridley (L. olivacea) nests destroyed by unidentified ant 

species from Maharashtra, west coast of India is reported (Kelaskar et al. 2016). The persistent 

problem of ants predating on ex-situ protected turtle nest was observed at one of the sea turtle 

rookery site in south coastal Maharashtra for past seven consecutive years. An average of 35% – 

50% of the total nests was infested with ants and showed 0% -10% emergence (personal 

communication). In 2018 -19 nesting season out of nine, four nests were 100% destroyed by ants. 
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2. Study area:  

Wayangani- Vengurla beach (15°52’19.50” N, 73°36’28.72” E) in Sindhudurg district of coastal 

Maharashtra, is one of the best rookery site for olive ridley turtle.  Conservation management 

program is been conducted over a decade in this site for protection of sea turtles from human 

poaching.   

 

3. Materials and Methods:  

The ants present inside the nest and eggs were collected live for taxonomic identification. The 

collected specimens were later preserved in 80% ethanol in lab and refrigerated. The specimens 

were relaxed and spread before photographing by Magnus 7OT 0650 stereo zoom microscope. 

The post processing of images were done in GIMP 2.10.18 (Joshi et al. 2020). Identification of the 

ant species was done with key characters described by Bingham in Fauna of British India (1903) 

and Bolten (1990). The species identification was confirmed by H Bharati.  

 

4. Results and Discussion: 

4.1 Taxanomic identification and morphological characters of ants. 

In this article, we report for the first time from India the direct evidence of Dorylus orientalis 

Westwood, 1835 commonly called as red ants predating on sea turtle nest. It belongs to subfamily 

Dorylinae of family Formicidae. The morphological characters of workers show antennae having 

nine segments, eyes absent, head rectangular, occiput deeply emarginated. Thorax elongate, 

constricted at pro-mesonotal suture, legs short, robust and single node of the pedicel (Fig. 1a, b).  
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4.2 Observation of D. orientalis predating on turtle eggs inside the nest. 

The ants were found active during the day inside the protected nest of olive ridley sea turtle on the 

sandy beach. Post the incubation period when the nest were opened it showed 0% hatching success 

(Fig. 2 a). The eggs shells having distinct holes had underdeveloped embryo with ants present 

inside them (Fig. 2 c, d).  The ants in large number were seen escaping through the tunnel made 

900 to the base of the nest at a depth of 1.25 feet (Fig. 2 b). 

4.3 Reports on predatory behavior of D orientalis. 

Chan and Liew (1999) reported nest predation of Hawks billed turtle by red ants from Malaysia. 

The red ants were identified as three native species Dorylus orientalis Westwood, Lophomyrmex 

sp. and Pheidole sp (Wetterer et al. 2007).  Mc Allister (1965) and Hughes (1971) have reported 

driver ants of Dorylus sp from Tongaland South Africa infesting Loggerhead (Caretta caretta) and 

Leatherback (Dermochelys coriacea) turtle nest. In the absence of any control measures the 

unprotected wild eggs were attacked at the last stages of development and resulted in 100% 

mortality. D. orientalis is native to Indo Australian, Oriental and Palearctic region and must differ 

from driver ant Dorylus sp from South Africa. 

4.4 Ecological role of D. orientalis. 

D. orientalis is a known agricultural pest native to India, Pakistan, Bhutan, Srilanka, 

Myanmar, Indonesia, Hong Kong, Vietnam,  Malaysia (Riaz et al. 2019). In India, it is widely 

distributed and has been reported from most of the states as an agricultural pest (Bharti et al. 2016). 

This is a subterranean species with scarce information on life histories. It is known to destroy 

potato, cabbage, cauliflower, coconut seedling, groundnut, sugarcane crop from Northeast, Bihar, 

Uttar Pradesh, West Bengal and Kerala state reducing, the yield by 40- 90% (Saikia and Nath 
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2017). Most of these crops are cash crops in these agricultural states resulting in a focus on its pest 

management by using a chemical pesticide.  The old world army ant belonging to subfamily 

Dorylinae consists of a single genus Dorylus which is further divided into six genera. Except one, 

all the five subgenera of Dorylus are subterranean. D orientalis belongs to subgenus Alaopone and 

is phylogenetically closely related to Dorylus (Alaopone). cf. vishnui and Dorylus (Dichthadia) 

laevigatus. Gotwald (1982) reported that the army ants can kill, dissect and feed on vertebrate prey 

due to their sharp cutting mandibles and large colony. Though D. orientalis was originally 

identified as an agricultural pest Mukerjee (1930) reported the mandibles of D. orientalis 

Westwood were structured to be carnivorous (Fig. 1c). D. orientalis is known as an agriculture 

pest, their close phylogenetic proximity with carnivorous species and direct evidence of them 

attacking early development eggs suggest their broad range of food preference. D. orientalis seems 

to feed on starchy as well as the fatty food.  The species is reported from wide habitat from hills 

to plains but mostly agriculture land (Bharti et al. 2013). The samples of this species were collected 

from sandy beaches adding a new habitat preference to its existing habitat. Vayangani beach, the 

sample collection site is surrounded by coconut plantations on the northern side and Casuarina 

plantations on the southern part of the beach. Ipomea pes-caprae is the natural dune vegetation.    

Excluding mango orchard and coconut plantation no particular crops are cultivated in this region. 

The beach on its east side is surrounded by a hill with mango cultivation. This site is considered 

as an important rookery for ex-situ olive ridley turtle conservation in Maharashtra. An oral history 

of villagers suggests that the ants are historically present in this area. They can sometimes emerge 

in the houses having cow dung flooring and mud walls. These ants are seen in mango orchard 

scavenging on raw mangoes fallen on the ground. The damage to coconut and mango plantation 

from this site is unobserved. The role of D. orientalis in this site is suggestive of ecological than 
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an agricultural pest. Bharti et al (2009) reported that D. orientalis forage between temperatures 

24⁰ C to 29⁰ C. The predatory activity on site was observed in March and April when the average 

ambient temperature is above 32oC suggesting their tolerance to high temperature. It was observed 

that the ants showing activity inside the nest when exposed to broad daylight vanished quickly into 

the sand probably due to low tolerance for bright light. There might be a possibility of a long tunnel 

under the sand leading towards their nest. Further investigation is required to study their hypogaeic 

style of living.  The D. orientalis attack is considered to be critical for conservation management 

as their activity is inconspicuous on the surface. Their presence is felt only after 0% hatchlings fail 

to emerge from nest after completion of the incubation period. The phylogenetic analysis shows 

that D. (Alaopone) orientalis along with other two closely related species has a complete 

subterranean life dating back to 45.6 mya (Kronauer et al. 2007). The absence of eyes and short 

legs is characteristics of subterranean life. Their occasional presence on the ground in mango 

orchard and house may suggest a secondary adaptation to epigaeic foraging as that of closely 

related D. (Alaopone) cf vishnui (Berghoff  2002). 

4.5 Management of D. orientalis in conservation of olive ridley turtles. 

Chemical pesticides such as Malathion, Dursben, Carbofuran, Servin and Chlorpyrifos are 

used as agriculture pest control against D. Orientalis (Dash et al. 2013; Saikia and Nath 2017). 

Most of these chemical pesticides are potent toxins for humans and are banned in many countries. 

Any form of chemical insecticide or formicide should be strictly avoided near the hatchery as it 

may leach out in the sand and into the nest affecting the development of turtle embryos. We suggest 

the use of Neem powder (Azadirachta indica) outside the protected hatchery that can be 

incorporated at the depth of 1.5 feet in layers (fig). This method was tested in 2019-2020 nesting 

season with positive results showing 0% infestation. All the protected nest were free from ant 
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attack and showed >50% hatchling emergence. Further studies regarding the ecology and 

subterranean foraging behaviour of D. orientalis needs to be explored. A low cost locally available 

natural insecticide which will prevent ant attack and not harm the developing embryos or the beach 

habitat need to be identified and their correct usage has to be evaluated. 
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