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INTRODUCTION

!e end of Sri Lanka’s civil war in 2009 marked a dramatic 
turning point for the nation’s tourism industry, which 
had su"ered signi#cant setbacks due to three decades 
of prolonged con$ict. International tourist arrivals 
declined sharply during the peak of the war, dropping 
to just 438,475 in 2008 (SLTDA Annual Reports, 2008). 
However, the conclusion of hostilities triggered a 
remarkable rebound, with arrivals rising to 654,476 in 
2010 (SLTDA Annual Reports, 2010) and surpassing 
1.5 million by 2014 (SLTDA Annual Reports, 2014). 
!e government capitalised on the momentum with 
initiatives like the Tourism Development Strategy 2011–
2016 (Ministry of Economic Development, 2011), which, 
along with improved international perception and the 
removal of travel advisories, positioned Sri Lanka as a top 
global destination, ranked #rst on !e New York Times’ 
list of places to visit in 2010 (New York Times, 2010). 
Numbers declined during the COVID-19 pandemic but 
quickly grew again to reach a record 2.05 million in 2024 
(SLTDA Annual Reports, 2024).

!is rapid postwar tourism boom came with substantial 
ecological and social costs, particularly in coastal areas 
(Buultjens et al., 2016; Fernando, 2016). Aggressive 
development strategies, o%en aligned with state-led 
visions like Mahinda Chinthana- a national development 
framework for 2006–2016 aimed at raising GDP growth 
beyond 8% by integrating market-oriented policies 
with domestic aspirations, supporting local enterprises, 
and encouraging foreign investment-promoted 
infrastructure expansion in sensitive zones, especially in 
the war-a"ected northern and eastern provinces (Ministry 
of Finance and Planning, 2010). Military involvement in 
tourism operations led to contested land acquisitions 
and the transformation of con$ict-scarred coastal zones 
into elite tourism destinations, frequently overlooking 
environmental regulations and local community rights 
(Ratnayake & Hapugoda, 2017). Drawing on a disaster 
capitalism framework (Klein, 2007), these projects o%en 
mirrored earlier development plans, such as the 2005 

Tourism Master Plan (Robinson & Jarvie, 2008), where 
tourism was treated as a tool for economic revival rather 
than sustainable development. 

With beach tourism emerging as one of the country's 
leading attractions, hotel construction has surged along 
the southern, southwestern, and eastern coastlines. !is 
rapid coastal development took a toll on sea turtles, with 
nesting habitats being severely altered or lost. Tourism 
infrastructure encroached upon critical nesting beaches, 
compromising the integrity of these ecosystems and 
threatening the success of long-term conservation e"orts 
(Pieris, 2014; Ratnayake & Hapugoda, 2017).

Sri Lanka hosts sea turtle nesting beaches for #ve species- 
the green (Chelonia mydas), leatherback (Dermochelys 
coriacea), hawksbill (Eretmochelys imbricata), loggerhead 
(Caretta caretta), and olive ridley (Lepidochelys olivacea) 
turtles- and supports foraging populations of these same 
species in its coral reefs and seagrass beds (Bennett, 
1843; Deraniyagala, 1939; Wickramasinghe, 1981; 
Amarasooriya, 2000). !e important sea turtle nesting 
sites are distributed along the southern, southwestern, 
and eastern coasts of Sri Lanka (Rajakaruna et al., 2020) 
(Figure 1).

Coastal development signi#cantly disrupts sea 
turtle nesting habitats by modifying dunes, altering 
beach pro#les, compacting sand, installing shoreline 
armouring, accumulating debris, and increasing human 
activity, all of which contribute to reduced nesting 
success (Salmon, 2006). Arti#cial lighting from hotels 
along the beach can pose a major threat, as it interferes 
with both nesting and hatchling orientation. Female 
turtles o%en avoid brightly lit beaches, favouring darker 
zones shaded by tall structures. !is behaviour leads to 
nest clustering, which heightens the risk of hatchling 
mortality (Gyuris, 1994; Salmon et al., 1995). Hatchlings 
are especially vulnerable to arti#cial lights, which can 
misguide them inland instead of toward the ocean. 
!is misorientation results in exhaustion, dehydration, 
predation, and death from vehicle strikes or exposure to 
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development” represented areas with moderate human 
modi#cation, including scattered buildings, small-scale 
tourism infrastructure, and limited shoreline alteration. 
“High development” was assigned to heavily modi#ed 
coastal stretches characterised by dense hotel or resort 
construction, extensive built infrastructure along the 
beachfront, and noticeable alteration or replacement of 
natural dune and beach vegetation systems. 

!e images revealed rapid coastal development, 
particularly along the eastern coast, where growth was 
previously limited by war, and along the southern and 
southwestern coasts due to the post-war tourism boom 
(Figure 2).

Beaches along the southern coast of Sri Lanka have 
experienced varying levels of disturbance due to hotel 
construction, especially following the end of the civil war 
in 2009. Among these, Godawaya, Mirissa, Habaraduwa, 
and Polhena (Figures 2A–2D) have been signi#cantly 
a"ected, with a large-scale rise in hotel development 
leading to increased human activity and disturbance, 
disrupting sea turtle nesting behaviours. In contrast, 
Rekawa Beach (Figure 3), also on the southern coast, has 
remained relatively una"ected by tourism development 
pressures. It was declared a wildlife sanctuary by the 
Department of Wildlife Conservation (DWC) in 2006 
due to its importance as the largest sea turtle rookery in 
Sri Lanka (Ekanayake et al., 2011). Similarly, Bundala 
Beach (Figure 3), located along the coastal boundary 
of Bundala National Park on the southern coast, has 
remained largely una"ected by hotel development. It 
was declared a sanctuary in 1969 and later designated 
as a National Park in 1993 (Ramakrishnan, 1991). 
Kalametiya Beach, another protected area, has also 
remained relatively undisturbed due to its conservation 
status (Kotagama & Bambaradeniya, 2006).

Mihiripenna, Ahungalla, Induruwa, Koggala, and 
Unawatuna on the southwestern coast (Figures 2E–2J) 
of the country also experienced some hotel development 
a%er 2011, with disturbance levels ranging from moderate 
to high. Among these, Ahungalla (Figure 2F) saw hotel 
construction beginning in 2015, Bentota experienced 
new developments in 2019, and Unawatuna faced 
increasing tourism pressure with hotel construction 
expanding a%er 2009. Induruwa Beach underwent 
hotel development in 2021, and both Koggala and 
Mihiripenna experienced substantial growth in hotel 
infrastructure starting in 2011 and 2018, respectively. 
Although Kosgoda Beach (Figure 2J) experienced the 
development of a few hotels a%er 2011, the extent of 
disturbance here is lesser compared to other beaches 
in the region. Overall, the southwestern coast has been 

Figure 1. Major Sea Turtle Nesting Beaches of Sri Lanka 
and Bundala National Park. A) Godawaya, B) Mirissa, C) 
Habaraduwa, D) Polhena, E) Mihiripenna, F) Ahungalla, 
G) Induruwa, H) Koggala, I) Unawatuna, J) Kalkudah, 
K) Passikudah, L) Uppuveli, M) Rekawa, N) Bundala, 
O) Kahandamodara, P) Kalametiya, Q) Palatupana, R) 
Ussangoda, S) Weligama, T) Yala, U) Bentota, V) Kosgoda, 
W) Arisimalai, X) Kuchchaveli, Y) Nilaveli, Z) Okanda, AA) 

Panama.

extreme temperatures (Witherington, 1997). 

We examined post-war coastal development patterns 
and their implications for sea turtle nesting beaches in 
Sri Lanka in the context of multiple socio-environmental 
disturbances. !e study aimed to (i) assess land-use 
and coastal infrastructure changes along key nesting 
beaches between 2008 and 2024 using Google Maps 
imagery, (ii) classify and compare the intensity of coastal 
development across nesting sites, and (iii) evaluate how 
major disturbance events, including the 2004 tsunami, 
post-war tourism expansion, the 2019 Easter Sunday 
attacks, and the COVID-19 pandemic, have collectively 
in$uenced coastal development dynamics and nesting 
habitat conditions.

LAND USE CHANGES THROUGH GOOGLE MAP 
IMAGERY FROM 2008 TO 2024

We compared Google Maps images of sea turtle nesting 
beaches along the western, southwestern, southern, and 
eastern coasts of Sri Lanka in 2008 and 2024 (Figure 
1). Coastal development intensity was classi#ed into 
three categories (low, medium, and high) based on 
visible anthropogenic modi#cations observed in Google 
Maps imagery for 2008 and 2024. “Low development” 
was applied to beaches with minimal or no visible 
built infrastructure, where natural coastal vegetation 
and dune systems remained largely intact. “Medium 
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Figure 2. Coastal Development Along Sea Turtle Nesting Beaches of Sri Lanka: A) Godawaya, B) Mirissa, C) Habaraduwa, 
D) Polhena, E) Mihiripenna, F) Ahungalla, G) Induruwa, H) Koggala, I) Unawatuna, J) Kosgoda, K) Kalkudah, L) Passikudah, 

M) Uppuveli, N) Nilaweli, O) Arisimalai, P) Komari, Q) Kuchchaveli, R) Panama.

highly a"ected due to intensi#ed tourism infrastructure 
following the post-war tourism boom.

Kalkudah, Passikudah, and Uppuveli on the eastern 
coast (Figures 2K–2M) also experienced some hotel 

development a%er 2011, with disturbance levels 
ranging from moderate to high. Passikudah (Figure 2L) 
experienced signi#cant hotel construction beginning in 
2011, and Uppuveli (Figure 2M) saw a substantial increase 
in developments a%er 2017, negatively a"ecting sea 
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turtle nesting habitats. Nilaveli (Figure 2N) experienced 
moderate disturbance with a few hotels constructed 
a%er 2011, while Kalkudah (Figure 2K) underwent some 
hotel development a%er 2012, but to a lesser extent. In 
contrast, Arisimalai, Komari, Kuchchaveli, and Panama 
Beach (Figures 2O–2R) have remained largely una"ected, 
continuing to serve as relatively undisturbed nesting 
grounds for sea turtles. 

IMPACT OF THE 2004 TSUNAMI ON 
NESTING BEACHES AND COASTAL TOURISM 
INFRASTRUCTURE

!e Indian Ocean tsunami of December 2004 severely 
impacted Sri Lanka, demonstrating the vulnerability of 
sea turtle nesting beaches to natural disasters and also 
severely damaging tourism infrastructure, with many 
beachfront properties swept away or rendered unusable. 
Hotels and resorts along the southern and eastern coasts- 
especially in areas like Galle, Hikkaduwa, Arugam Bay, 
and Trincomalee- were completely destroyed by the 
waves. !e high-energy waves eroded sandy beaches, 
swept away eggs, and scattered debris along the coastline, 
making it challenging for adult turtles to nest and for 
hatchlings to safely reach the ocean (Christiaanse et al., 
2024; Staines et al., 2025).

!e post-tsunami period saw a sharp decline in tourism, 
and the government swi%ly introduced new coastal 
construction regulations, implementing 100-meter 
bu"er zone on the south and west coasts. Construction 
of new buildings was prohibited within 100m of the 
shoreline in these areas and 200-meter bu"er zone on 
the north and east coasts (Samaranayake, 2007). !ese 
zones were meant to prevent rebuilding in high-risk 
areas and allow for natural coastal defences like dunes 

and vegetation to recover. Bu"er zones had bene#ts for 
marine turtle nesting (Kaplan et al., 2009). Unfortunately, 
as development crept back toward the shoreline, some 
of these gains were lost. Over time, enforcement of the 
bu"er zone weakened. With the increase of tourists a%er 
the war was over, the government gradually reduced the 
bu"er distance, #rst to 50m, then 40m, and eventually 
30m, as economic pressures and tourism demands grew. 
Many residents and hotel owners displaced by the tsunami 
returned to rebuild near the shore, o%en in de#ance of 
the original regulations, linking natural disaster recovery 
directly to patterns of coastal development and tourism-
driven conservation e"orts (Khazai et al., 2006).

EASTER SUNDAY BOMBING AND COVID-19 
PANDEMIC

!e Easter Sunday attacks on April 21, 2019, dealt a 
severe blow to Sri Lanka’s tourism sector, which had 
$ourished in the post-war years. Unlike the civil war 
period (2003–2009), which did not directly target 
tourists, the coordinated bombings struck popular tourist 
areas, causing fear and resulting in a sharp decline in 
international arrivals. In May 2019, only 37,802 tourists 
visited the country, a staggering 70.8% drop compared 
to May 2018, followed by a 57.0% decrease in June 
(SLTDA, 2019). Just as the sector began a slow recovery, 
the COVID-19 pandemic triggered a global shutdown in 
early 2020, bringing international travel to a standstill. 
Travel restrictions and lockdowns further halted tourism 
activities throughout 2020 and into 2021, exacerbating 
economic losses in coastal regions that relied heavily on 
tourism revenues (Ranasinghe et al., 2021).

However, this prolonged decline in coastal tourism 
brought unintended ecological bene#ts, especially 

Figure 3. Undeveloped Nesting Beaches on the Southern Coast of Sri Lanka: A) Rekawa beach, B) Bundala beach. 
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for prime sea turtle nesting beaches such as Rekawa, 
Kosgoda, and Bentota. With fewer visitors, reduced 
beachfront lighting, and minimal human presence, 
these beaches experienced less disturbance, lower 
incidences of illegal take of eggs, and reduced 
hatchling disorientation (!ilakarathne et al., 2024). 
Although these changes were not linked to physical 
alterations in coastal development, they highlight how 
$uctuations in human activity alone can signi#cantly 
impact coastal ecosystems. !e tourism shutdowns 
temporarily relieved pressure on fragile nesting 
habitats, underscoring the need for sustainable tourism 
practices that align with coastal conservation goals.

PRACTICAL SOLUTIONS AND NEW DIRECTIONS FOR 
SUSTAINABLE TOURISM AND DEVELOPMENT

Identifying practical solutions and charting new 
directions for sustainable tourism is essential to balance 
ecological conservation with economic growth in Sri 
Lanka’s coastal regions. !e northern coast of Bahia 
in Brazil serves as an example, where the Brazilian 
National Sea Turtle Conservation Program (TAMAR) 
has employed a geospatial tool to identify key nesting 
areas using a Sensitivity Map that grades coastal areas 
based on their importance for sea turtle nesting (Lopez 
et al., 2015). !is map informs coastal management 
policies by visually identifying priority nesting 
habitats, enabling targeted mitigation measures such 
as restricting development, reducing arti#cial lighting, 
or regulating tourist access in highly sensitive areas. 
By integrating scienti#c data into coastal planning 
frameworks, such tools support balanced development 
that considers ecological sensitivity in areas facing 
tourism-driven pressures. !ese e"orts should be 
integrated into a broader coastal development strategy 
that promotes sustainable tourism, incorporating 
community participation, ecotourism education, and 
strong regulatory enforcement. Such an approach 
supports environmentally responsible development 
while ensuring the protection of vulnerable coastal 
ecosystems and wildlife, particularly in the context 
of post-war environmental recovery. Without careful 
environmental planning and legislation, poorly 
managed coastal development, especially in sea 
turtle nesting areas, can irreversibly harm the natural 
environment. 

MITIGATING DEVELOPMENT PRESSURES

Implementing regulations for bu"er zone violations and 
restricting coastal construction near nesting beaches can 
reduce habitat alteration and arti#cial light pollution. 
Studies show that “turtle-friendly” lighting strategies, 

such as fully shielded #xtures, low-intensity lighting, and 
long-wavelength (amber/red) lights, signi#cantly reduce 
hatchling disorientation and improve nesting beach 
suitability for marine turtles (Witherington & Martin, 
2000; Lorne & Salmon, 2007). Both developers and local 
communities engaged in coastal construction, especially 
projects related to tourism infrastructure, must be made 
aware of the ecological importance of sea turtle nesting 
habitats. Educational e"orts should emphasise how poorly 
planned development and unregulated beach activities 
can severely disrupt nesting behaviours and reduce 
hatchling survival. To mitigate these impacts, it is crucial 
to implement restrictions on both physical construction 
near nesting sites and associated beach activities such 
as nighttime tourism events, vehicle movement, and 
arti#cial lighting. By aligning development practices with 
ecological safeguards, coastal development can proceed 
in a manner that minimises harm to sensitive wildlife 
and promotes long-term sustainability. Finally, ongoing 
monitoring and research are crucial for understanding 
the impacts of coastal development on sea turtle 
populations and assessing the e"ectiveness of mitigation 
strategies.

CONCLUSION

Despite a 25-year war and numerous disasters, including 
tsunamis, the Easter bombings, the global pandemic, 
and severe economic downturns, the Sri Lanka coast 
still supports sea turtles and their nesting beaches. !e 
reduction in human activity during some of these periods 
allowed ecosystems and species like sea turtles to persist. 
However, this may be short-lived, as the resumption of 
human activity- whether through reconstruction or 
increased beach activities- can swi%ly a"ect habitats 
and species. !is paradox highlights the delicate balance 
between human impact and environmental resilience.
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THE DEBATE ABOUT SPLITTING CLUTCHES

BACKGROUND

One of the topics discussed at a meeting of the Turtle 
Action Group (TAG) of India in June 2023 was the 
practice of “splitting clutches”, i.e., dividing a clutch of 
eggs to create two groups of eggs, before reburial in a 
hatchery.

!e practice of splitting clutches was #rst described by 
Balasingam (1967). He noted a higher hatching success 
(% of eggs that produce a hatchling which leaves the 
eggshell; Miller, 1999) from naturally smaller clutches 
of leatherback (Dermochelys coriacea) turtle eggs 
compared to clutches comprising the average number 
of eggs (85-90) in a hatchery. When the clutch size 
of eggs moved to a hatchery was manipulated, split 
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