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Abstract 
 Sea turtles in Ecuador are threatened by diverse                

anthropogenic stressors. The Guayaquil Gulf is the largest estuary 

along the Pacific coast of South America and commercial trade 

route in Ecuador. This bioregion seems to be an important foraging 

ground for hawksbill sea turtles (Eretmochelys imbricata), as well. 

Based on field observations and information provided by secondary 

sources, we report two important sightings of hawksbills, including 

a juvenile (CCL= 40 cm) and mature female (CCL = 74 cm),       

observed in the Gulf of Guayaquil in 1999. These findings were the 

first records of this species in riverine mangroves and estuaries for 

Ecuador’s mainland coast where the Gulf of Guayaquil constitutes a 

suitable ecosystem for hawksbills, which have managed to adapt as 

a response to the reduced availability of healthy habitats in their 

distribution area. The occurrence of hawksbills in the Guayaquil 

Gulf demonstrates the importance of estuarine habitats as feeding 

grounds for this threatened species, highlighting the imperative need 

of protection measures needed to enhance resilience of hawksbills 

and conservation actions for this special ecoregion.              
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Introduction 
 The hawksbill sea turtle (Eretmochelys imbricata) 

is one of the most endangered marine turtle species in 

the world with circum-tropical distribution in coastal 

waters and closely associated with coral reefs (27). In 

the eastern Pacific, records of this species and their   

nesting grounds are rare, showing a rather reduced          

population numbers in comparison to other sea turtle 

species present in many tropical regions such as the   

islands of the Pacific (29). The hawksbill sea turtle is 

one of the four or five species of marine turtles recorded 

for Ecuador’s waters (1, 3, 21, 23). This species migrates 

from nesting beaches in Central America to feed in     

foraging grounds around the Galapagos Marine Reserve 

(GMR) of the Galapagos Islands, where nesting grounds 

for this species have not been reported (18). However, 

there are abundant hawksbill aggregations                  

encompassing sea turtles coming from multiple nesting 

populations and distant rookeries around this remote 

oceanic region (10, 11).  

 According to the data reported from marine      

observers of the Inter-American Tropical Tuna Com-

mission (IATTC) onboard industrial tuna fleet vessels 

between 1990 and 2002, the occurrence and abundance 

of hawksbill sea turtles in marine waters off Ecuador is 

low with a total less than approximately 20 individuals 

observed (25). The occurrence of hawksbill sea turtles 

included the GMR (approximately 1° N and 5ºS 80ºW-

95ºW) and international waters off the economic       

exclusive zone (EEZ) of Ecuador (25).  

 While little is known about the population ecol-

ogy, regional movements, and conservation of this    

species, data for new nesting grounds along the          

Ecuadorian coast and insights about local dispersion in 

new habitats have become available in recent years (2, 

5, 7, 8, 9, 20). Of particular consideration is the recent 

satellite tracking study on female hawksbill turtles’ 

movements to estuarine habitat nearby mangrove areas 

located in the south part of the Guayaquil Gulf (19). 

Yet, the presence of this species in the Guayaquil Gulf 

inner estuary was already documented in a regional 

workshop report more than one decade ago (1). Thus, in 

an effort to provide additional evidence regarding new 

findings of novel habitat for hawksbills in Ecuador (19), 

we contribute with data based on field observations  

supported with original photos of two individuals found 

and rescued in the inner estuary of the Guayaquil Gulf 

on October 1999. Conservation and management        

implications for the preservation of the species are    

discussed. 
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Study Area 

The Gulf of Guayaquil (Ecuador) is the most  

productive estuarine region in the Pacific coast of South 

America (Figure 1), with a surface area of 1.2- 1.3     

million hectares, containing the largest area of mangrove 

forests in Ecuador (6, 14, 26, 30). The Guayaquil Gulf is 

encompassed by an inner estuary known as the Guayas 

River estuary and an outer estuary known as the Gulf of 

Guayaquil, harboring approximately 81% of the total 

area of Ecuadorian mangroves (148,000 hectares) (17, 

30). A large sub-estuary, the Estero Salado, receiving 

freshwater and wastewater inputs from Guayaquil city 

(with ca. 3.5 million inhabitants), is located northwest 

the Guayaquil Gulf. This bioregion is the habitat and 

mainly the foraging grounds for many species of aquatic 

and terrestrial organisms, including benthic invertebrates 

such as crustaceans and bivalves, fish, seabirds, shore-

birds including waterfowl, marine mammals such as bot-

tlenose dolphins (Tursiops truncatus) and reptiles such 

as the America crocodile (Crocodylus acutus) and green 

iguana (Iguana iguana) (4,14,15, 26).  

Hawksbills’ records 

 On October 5-6, 1999, a subadult, female-like 

hawksbill turtle was found by local fishers in Puerto 

Hondo (2°12'0"S, 80°1'0" W) along the Estero Salado, 

within the boundaries of the Reserva de Producción de 

Fauna Manglares el Salado-RPFMS (El Salado      

Mangrove Wildlife Production Reserve). This Reserve 

harbors 9,748 hectares of remnant mangroves in    

southeast Guayaquil City (2º11'S, 79º53'W; Figure 1), 

Guayas Province. Photographic evidence of the         

recorded individual was provided by staff members of 

the Bosque Protector Cerro Blanco (Cerro Blanco    

Protected Forest). Furthermore, based on the photos and 

by scaling up the photographed specimen, an estimation 

of the curved carapace length of the turtle was estimated 

in ca. 40 cm and its weight in ca. 30 kg (Figure 2). The 

individual was identified as a juvenile hawksbill, which 

was considered to be in relatively good health           

conditions. However, initial signs of minor emaciation 

were evidenced in the flattened plastron (Figure 2). The 

hawksbill turtle was subsequently released at Puerto 

Hondo, one month later, but the fate of this individual 

was unknown. 

Following this first observation, on 22 October 

1999, one of the authors (J.J. Alava) was involved in a   

wildlife rescuing operation to identify and rescue one 

sea turtle accidentally entangled in small-scale gillnets 

set by artisanal fishers along the transition between the 

Guayas River and the inner estuary of the Guayaquil 

Gulf (Duran, 2°10′24″S, 79°49′52″W) close to 

Guayaquil City, Ecuador (Figure 1). This individual was 

identified as a female hawksbill turtle (Figures 3a,b,c), 

which was likely to be a nesting female from a nesting 

ground located further north the Guayaquil Gulf. The 

record of the female occurred at ~100 km from Puerto 

Hondo where the juvenile was found. The female 

hawksbill exhibited a curved carapace length (CCL) of 

73.6 cm and curved carapace width of 65.0 cm, with an 

estimated weight of  60-70 kg. The plastron of the turtle 

showed a moderate colonization by Chelonibia 

(Sessilia: Chelonibiidae) barnacles, as shown in Figure 

3b. Despite the presence of Chelonibia barnacles, this 

particular hawksbill did not exhibit sign of debilitation, 

emaciation or injuries, except for a fishing rope tied up 

to the left pectoral fin (Figures 3a,b). Subsequently, one 

of the authors (Alava) was able to transport and release 
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Figure 1: Geographical locations of the sites (i.e. Puerto Hondo 

and Duran) in the inner estuary of the Gulf of Guayaquil and 

Guayas River Basin, where hawksbill sea turtles were observed 

and rescued. Image Landsat for the Guayaquil Gulf and locations 

was retrieved from Google Earth (Data SIO, NOAA, US Navy, 

NGA, GEBCO, Image Landsat, Image © 2016 TerraMetrics). The 

inset map of Ecuador’s coastal provinces was obtained from: 

http://www.scielo.cl/fbpe/img/rda/n41/art07_img01.jpg, following 

permission granted by the author, Dr. J. E. Staller            

(Retrieved: 13.10.2015). 
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numbers were showed to be healthy or even stable and 

when problems related to the habitat degradation and 

urban pollution in the Gulf of Guayaquil were less               

predominant. The observation of immature juvenile   

individuals in mangrove-like habitats was also         

documented in countries of the Central American region 

such as the Barra de Santiagos estuary in El Salvador. 

There a juvenile hawksbill turtle was bycaught in      

gillnets on January 1988 at approximately 6 km inside a 

mangrove estuary (22). This record proved the          

likelihood of  occurrence of these species in this kind of 

habitats. In that case, the length (CCL) of this juvenile 

was 45 cm. This measure is close to the length of the 

juvenile observed in our study of 40 cm. This            

comparison suggests that juvenile hawksbills may well 

be occasional visitors or users of mangroves as either, 

peripheral habitat to forage or as a shelter ground.  

 The hawksbill is globally critically endangered 

(CR) and was considered functionally extirpated in the 

eastern Pacific Ocean (16, 28). However, we consider its 

conservation status at the regional scale as uncertain or 

data deficient, DD due to the lack of concerted            

assessments in their main distribution grounds, including 

the Galapagos Islands and Ecuador’s continental coast 

(16).  Since the publication of the previous Red List   

Assessment, the hawksbill populations have been      

continuously declining in many of their distribution 

grounds worldwide (27). Anthropogenic pollution both 

industrial and urban as well as mangrove forest          

deforestation in the Gulf of Guayaquil are threats that 

have increasingly jeopardized the survival of species  

associated to mangroves habitats (12, 14, 26).  However, 

conservation projects and management plans to preserve 

the mangrove ecosystem in the Gulf of Guayaquil have 

been undertaken since the end of the last century (14, 

24). For instance, nearly the sites where the two     

hawksbill sightings occurred, the existence of a          

protected area, the Manglares Churute Ecological       

Reserve (02°30’S, 79°42’W) harboring about 50,000 

hectares of mangrove forest, offers suitable conditions 

for the species to thrive. In addition to the existence of 

this reserve, a critical fraction of a mangrove-estuarine 

area within the Estero Salado and close to Guayaquil 

city has recently been declared as a wildlife refuge (i.e. 

Reserva de Producción de Fauna Manglares El Salado) 

to conserve mangrove forests and associated fauna (15).    
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Figure 2: Juvenile 

hawksbill sea turtle 

(E. imbricata) found 

by a fisher (Mr. 

Jacome) at Puerto 

Hondo, Reserva de 

Producción de Fauna 

Manglares el Salado 

(RPFMS, Guayaquil 

Gulf) on October 

1999. The juvenile 

was rescued and 

transported to the 

Cerro Blanco      

Protected Forest 

wildlife center office. 

Photo credit: N. 

Zambrano.  

this mature female hawksbill in a shore nearby to      

relatively healthy mangrove remnants of the Estero 

Salado, Guayaquil. 

Due to the absence of rescue centers for sea    

turtles and other marine endangered fauna, and to the 

reduced availability of veterinary experts trained in  

treatments of marine species in Ecuador at that time, no 

further assessment of the health conditions and/or       

rehabilitation for both cases was possible. 

 

Discussion 

 Both records of hawksbills reported in this       

publication are the first documented records of this sea 

turtle species in the inner estuary of the Gulf of 

Guayaquil prior the satellite studies on adult hawksbills 

from nesting beaches (1, 20). These findings reinforce 

the notion framed within the context of the life history 

paradigm shift previously reported (19). Yet, we        

emphasize that the use of novel habitat for both juvenile 

and adult hawksbill sea turtles in the Guayaquil Gulf has 

been occurring in a rather tacit manner and at earlier 

times than recently reported. Historical evidence       

suggests that hawksbills have always been less common 

than other sea turtle species in the eastern Pacific (20).  

In spite of this notion, we argue that this species was 

likely to be more prevalent in the region than previously 

thought, especially in periods when their population 
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Figure 3: Mature female hawksbill (E. imbricata) bycaught by local fishers from Duran canton (Guayas province) in the inner 

estuary of the Guayaquil Gulf on 22 October 1999 (a). Note the presence of large and small size Chelonibia barnacles on the 

plastron (b) and around the neck (c), respectively. Photo credits: J.J. Alava. 

Despite the limited knowledge available regarding the 

ecological implications and protection measures needed 

to enhance the long-term conservation and resilience of 

hawksbills in this region, we claim that further research 

must address other dimensions of sea turtles              

conservation. These include the management               

implications and social mobilization of local fishing 

communities and other coastal and marine areas users 

such as the ecotourism sector as potential allies in the 

long-term sustainability of their living resources and 

conservation of this species. 

 

Conclusion 
 The hawksbill sea turtles face several ecological 

challenges and anthropogenic threats throughout its    

distributional and migratory range in the South Eastern 

tropical Pacific. However, we postulate that the species 

resilience is triggering hawksbills´ ability to adapt and 

survive in relatively novel habitats, as the evidenced of 

these individuals observed around riverine and estuarine 

mangroves in the Gulf of Guayaquil. Ongoing           

conservation efforts focused on protection and          

management of mangroves coupled with community-

based conservation at the regional scale are likely to   

enhance the habitat suitability and recovery for this    

endangered sea turtle in Ecuador. Of paramount          

importance is the conservation of healthy ecological 

niches by safeguarding the few nesting beaches along 

the Ecuadorian coasts and the last estuarine-mangrove 

habitats remaining in the Gulf of Guayaquil in close   

conjunction with local stakeholder communities. These 

conservation efforts will reinforce the potential of       

recovery and resilience of the last hawksbills of this   

region in the long term. 
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