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Identification and conservation of critical habitat for sea turtles in Peru

Dagnia Nolasco1, Ximena Velez-Zuazo1,2, Shaleyla Kelez1, 
Luciana Klinge1 and Carlos Kouri1

During the year we received funding from Pro Natura Foundation Japan we conducted three field surveys; 
two to El Ñuro and one to Mangares de Tumbes. At El Ñuro, we captured 62 green sea turtles and reported 
recaptures from previous session. At Manglares de Tumbes, visual counts resulted in observation of 67 
breathing sea turtles. Species identification was not possible but we suspect three species of sea turtles, 
green, hawksbill and olive ridley sea turtles, could be present. The data collected in both sites
suggest El Nuro is a resident area for development and feeding of the green sea turtle and that Manglares 
de Tumbes exhibits great potential to establish a mark-recapture program. We will continue the surveys 
in both areas but for Manglares de Tumbes, the sampling method needs to be determined to maximize the 
capture rate.

JUSTIFICATION AND CONSERVATION 

RELEVANCE

The marine habitats of Peru hold aggregations of sea 

turtles recruiting from different places throughout 

the Pacific Ocean basin. Five species of sea turtles 

have been identified in Peruvian waters but most 

of the records are the result of observations of 

stranded animals, abandoned carapaces and turtles 

incidentally capture during fisheries. This evidences 

that although sea turtles are relatively common 

we lack information about their biology, ecology, 

distribution and occupancy in marine habitats off 

Peru. Moreover, there are only three identified 

foraging habitats for green turtles Chelonia mydas 

in Peru (Paracas, Sechura, Lobos de Tierra) and 

only one of these sites (i.e. Paracas) is being 

continuously monitored. Limited research in the 

other sites has resulted in isolated and incomplete 

pieces of information.

Last year we identified an aggregation of green 

sea turtles in coastal areas of the fishing village 

El Ñuro, in Piura, Peru. In this place we started a 

long-term in-water project that will provide critical 

demographic parameters like survival, somatic 

growth, and population structure as well as residency 

periods, migration and habitat use. These parameters 

are critical information not only to understand 

the ecology of the species but also for accurate 

population assessments and adequately management 

plans in the region. Currently, this information is 

lacking from most sea turtle populations as it is the 

case for the East Pacific green sea turtle and the East 

Pacific hawksbill turtle. Furthermore, since by-catch 

is one of the most important threats that sea turtles 

face in coastal waters of Peru it is highly necessary 

to obtain information on sea turtles habitat use, 
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migratory behavior and distribution to suggest 

mitigation alternatives (e.g. spatial or temporal 

closure areas, gear modifications, or marine 

protected areas) particularly for species like green

and hawksbill sea turtle Eretmochelys imbricata, 

whose foraging grounds in neritic areas generally 

overlap with coastal gillnet fisheries.

In El Ñuro, a Marine Protected Area (MPA) is 

being proposed by SERNANP (National Service 

of Natural Protected Areas) and ecOceánica is 

collaborating with them in their sea turtle program. 

Our research will help SERNANP to manage sea 

turtles not only in El Ñuro but at the national level. 

One of the three areas included in this project; 

Lobos de Tierra Island has been recently designated 

as a protected area in the National Reserve category 

but their zoning is still missing and it is important 

to point out that in Peru a National Reserve allows 

economic activities inside the area. In Lobos de 

Tierra, a high density of turtles has been observed 

(Garcia-Godos et al. 2008,Y. Hooker personal 

communication) but the extension of the feeding 

areas and population structure of the aggregation 

are unknown. Therefore, it is critical to identify the 

sea turtle hotspot so it is properly zoned inside the 

MPA and as a consequence important habitat for 

sea turtles can be protected. This reality also applies 

to El Ñuro and the protected area of Manglares de 

Tumbes.

In Manglares de Tumbes, the East Pacific 

hawksbill sea turtle, a very rare species with low 

population numbers, has been reported migrating 

from nesting sites in Ecuador (Equilibrio Azul 

unpublished data). This species is currently the 

focus of regional conservation efforts given their 

critical conservation status. A regional network 

called ICAPO was created two years ago and 

soon ecOceánica became a member to collaborate 

regionally for the conservation of the hawksbill sea 

turtle in the eastern Pacific.

We will continue monitoring the foraging 

aggregations previously identified (i.e. El Ñuro), 

will re-launch the monitoring programs in areas 

where research have been discontinued (i.e. Lobos 

de Tierra Island), and will explore one potential 

new area (i.e. Manglares de Tumbes) that juvenile 

green and hawksbill sea turtles could be using based 

on anecdotic information. To properly conserve 

endangered species and their habitats we will 

combine in water research with an environmental 

awareness campaign to promote behavior change 

and spread marine and coastal conservation 

awareness among local communities.

Objectives

1. To identify and contribute to the protection 

of new critical habitats for juveniles green and 

hawksbill sea turtles in the north of Peru,

2. To obtain important sea turtle biological and 

ecological parameters that are highly necessary for a 

proper management of these species,

3. To evaluate the population occurring at each site,

4. To generate and provide technical information to 

support and strengthen on-going zoning proposal of 

marine protected areas,

5. To sensitize local communities about environ-

mental problems and the impacts of human’s 

activities with emphasis on sea turtles.

METHODOLOGY

In-water surveys and population evaluation

We conducted an in-water survey at El Ñuro 

(4.2130°S, 81.1713°S) in November of 2011 and 

July 2012.  We used an entanglement net to capture 
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sea turtles as well as snorkelers to maintain the 

safety of the turtles that got entangle. The net we 

used was 1.6 meters high and 60 meters long. The 

survey was conducted during 5 days and each day 

the net was thrown once or twice. Each survey day 

we recorded the time the net was in the water, sea 

surface temperature (when possible), geographic 

position, and number of turtle captures. In addition 

to using the net we also captured turtles using 

rodeo by attracting turtles to the boat using bait and 

jumping over to grab them by the carapace.

Turtles captured during in-water surveys were 

brought on-board for evaluation. We collected 

morphometric data [i.e. length, width, weight, tail 

length (as a proxy to estimate gender in adults)], 

evaluated body condition, and collected skin 

samples (for future genetic and stable isotope 

analysis).  All turtles were marked with external 

flipper tags to account for re-captures and monitor 

residency in the area as well as growth rates.

Presence of epibionts, tumors, injuries or 

any other relevant information (marks of fishing 

gear interactions) was recorded. All turtles were 

photographed to create a digital database for unique 

individual characteristics that will help in case of 

tag loss during future surveys.

Visual counts

We conducted visual counts of turtles breathing in 

Manglares de Tumbes in July 2012 (Fig. 1). We 

established transects of different lengths following 

the geography of the estuary and determined count 

points every 0.5 nautical miles. We used an off-

board motor boat for the counts. Each count was 

for 10 minutes and included a minimum of four 

observers covering the entire perimeter using the 

boat as central point.

Population evaluation

We calculated catch per unit effort (CPUE) in two 

Fig. 1 Visual counts of turtles at Manglares de Tumbes. Circles indicate whether turtles were spotted (red) or not (black). Size of red circles 
indicates frequency of turtles observed. Circles over land indicate small channels in the Estuary that are not shown in the shape file.
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ways: as the number of turtles captured per effort 

in time units (hours) and also as the number of 

turtles captures per effort in time and net area units 

(hours-m2). The turtles captured with rodeo were 

not included in the analysis of CPUE. We calculated 

residency time as the period of time between the 

first capture of an individual and the last time it was 

captured.

All the analysis were conducted using Excel and 

the program R. The population evaluation allowed 

us to identify the life stages of turtles inhabiting 

the area as well as the species abundances, gender 

rates and turtle body condition. All tagged animals 

recaptured will contribute to understand these 

populations' life cycle.

TO IDENTIFY AND CONTRIBUTE TO 

THE PROTECTION OF NEW CRITICAL 

HABITATS FOR JUVENILES GREEN AND 

HAWKSBILL SEA TURTLES IN THE NORTH 

OF PERU

In-water surveys

We conducted two in-water surveys at El Ñuro 

and one visual survey at Manglares de Tumbes. 

At El Ñuro, the net was in the water in the area of 

El Ñuro a total of 24.17 hours (November) and 20 

hours (July), which represents our capture effort. In 

November, a total of 34 turtles were captured, 22 of 

them were first time captures and 12 was a recapture 

within the season (nine on previous session, three 

during the session). In July, six turtles were captured 

by rodeo (one first time, five recaptures including 

one recapture during the session) and 27 by netting. 

Of the 27 turtles, 23 were first time captures, three 

were recaptures previous sessions and one un-

identified and released from net due to overload. 

Analyses of CPUE are based on 34 (November) and 

27 (July) green sea turtles. The CPUE of the entire 

survey was 1.4 turtles per hour (November) and 

1.35 turtles per hour (July). During the November 

session, the sea surface temperature (SST) during 

the surveys ranged between 21 °C to 22 °C. During 

July, mean SST was 22.2 °C(±0.74, max=24.3, 

min=20.1).

Population evaluation

All sea turtles captured were identified as green 

turtles. For both sessions combined (November=31 

turtles, July=31 turtles), the mean Curve Carapace 

Length from notch to tip (CCL n-t) was 75.68 ±11 

cm, mean Straight Carapace Length from notch to 

tip (SCL n-t) was 71.19 ±10.03 cm and the mean 

weight was 55.54 ±20.42 kg. For details of each 

session see Table 1. When comparing the sizes 

of the turtles in this aggregation with the adult 

females nesting in the closest main rookery (CCL 

n-t 86.7cm, Galapagos Islands, Zarate et al. 2003) 

Table 1a　Measurements of body size and weight of all 31 turtles 

captured in November 2011. SD is standard deviation.

Body
metrics mean min max ±SD
CCL n-t
(cm) 77.30 54.30 94.00 8.92
SCL n-t
(cm) 73.08 51.00 88.70 8.44
Weight

  (cm)  60.87  22.00 100.00 17.68  

Table 1b　Measurements of body size and weight of all turtles 

captured in July 2012. SD is standard deviation. Weight is reported 

only for 26 turtles.

Body
metrics mean min max ±SD
CCL n-t
(cm) 73.92 54.90 107.00 12.65
SCL n-t
(cm) 69.53 52.30 95.50 11.32
Weight

  (cm)  48.60  23.00  95.00  21.98  
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most of the turtles from El Ñuro (Fig. 2) should be 

considered non- adults. However, 56 out of the 62 

turtles (90 %) fall between the minimum size (CCL 

n-t 60.7) and the mean size recorded in Galapagos 

so they can be considered sub-adults.

Green turtles in the coastal area of El Ñuro, are 

considerable larger than turtles reported as by-catch 

in pelagic longline fisheries in Peru (mean CC Ln-t 

54.4 cm, Kelez et al. 2010). This aggregation seems 

to be formed by turtles that had already recruited to 

neritic foraging areas probably after spending many 

years in oceanic areas. At this point; however, we 

cannot discard the possibility that these individuals 

are still using oceanic areas. Stable isotope analysis 

and future surveys will help us respond to that 

question.

Four of the turtles clearly showed a long tail, 

which is a secondary sexual characteristic for males 

(Fig. 3). The average tail length was 27.97 cm 

(min=20, max=37.4 SD±7.15). Males represented 

less than 10% of the total captures during combined 

sessions.

Two turtles were captured in Nov 2011 and 

recaptured in July 2012. With them we calculated an 

average residency time of 225 days or 7 months-12 

days including the day of recapture.

The pictures of the turtle’s faces were uploaded 

to our digital database. This database helps 

identifying turtles in the case of tag lost as it has 

been observed that face scales are individually 

unique (Schofield et al. 2008, Jean et al. 2010). All 

turtles presented epibionts in the carapace, plastron, 

and/or face (Fig. 4)

Visual counts

We conducted 35 visual counts from July 10th 

to July 12th at Manglares de Tumbes (Fig. 1). A 

total of 48 turtles were spotted during 5.83 hours 

of counts. In average we observed 8.23 turtles per 

hour. Turtles were more commonly spotted closer 

to the delta of the mangrove estuary. Turtles were 

also spotted either right after a count was finished 

or moving one from site to the next one. Nineteen 

turtles were spotted off the visual survey. In total, 

we observed 67 turtles.

Identification of species was impossible even 

for turtles spotted multiple times during a visual 

count and at short distances (i.e. 5 meters). Based 

Fig. 2 Histogram of turtle sizes in cm.
Fig. 3 One of the individuals classified as male due to the long tail 
that can be observed in this picture.
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on interviews made to fishermen we think that 

three species of turtles are present in the area: green 

sea turtle, hawksbill sea turtle and olive ridley 

(Lepidochelys olivacea).

The area has great potential to conduct in-

water surveys. These, however, will need a different 

methodological approach for capturing turtles. 

From one hand, depth is very small and waters very 

murky suggesting that rodeo and snorkeling will not 

be good alternatives. Netting could be one approach 

but with caution with rocks and logs going down 

the river. Local fishermen use a technique called 

“corral” for capturing fishes and report incidentally 

capturing sea turtles. Our next survey will explore 

this technique along with netting to decide the 

effectiveness for capturing sea turtles.

TO GENERATE AND PROVIDE TECHNICAL 

INFORMATION TO SUPPORT AND 

STRENGTHEN ON-GOING ZONING 

PROPOSAL OF MARINE PROTECTED 

AREAS

We presented preliminary results from El Ñuro in 

Congreso de Ciencias del Mar del Peru (Peruvian 

Congress of Marine Sciences, CONCIMAR, http://

concimarperu2012.com/) in June 2012 (Fig. 5).

Shaleyla Kelez, President of ecOceánica offered 

a talk for undergraduate students at Universidad 

Nacional de Piura. She presented results from our 

on-going marc-recapture program at El Ñuro and 

offered opportunities to develop research studies as 

part of thesis dissertations to young biologist (Fig. 

6).

TO SENSITIZE LOCAL COMMUNITIES 

ABOUT ENVIRONMENTAL PROBLEMS AND 

THE IMPACTS OF HUMAN’S ACTIVITIES 

WITH EMPHASIS ON SEA TURTLES

Local organizations involvement

Local fishermen were invited to participate as 

assistants during the in-water surveys and we rented 

a fishermen boat and entanglement net to benefit the 

local community and to demonstrate the positive 

impact that sea turtles can have in their economies.  

All field assistants and participants were given a 

brief explanation of the capture methodology and 

how to handle the turtles. They were also taught 

how to collect and record all research data.

Fig. 4 Green turtle captured and recaptured in El Ñuro. Due to tag loss, identification was done using pictures taken from face and using 
scales as facial “fingerprint”.
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Fig. 7 Different activities were conducted at Manglares de Tumbes: visual surveys, Interviews with fishermen and a workshop with park 
rangers.

Fig. 5 Dagnia Nolasco, Biologist and research staff of ecOceánica 
presents preliminary results of our work with sea turtles at 
CONCIMAR.

Fig. 6 Shaleyla Kelez, researcher of ecOceánica talks about turtles 
to undergraduate students at Universidad Nacional de Piura.

Environmental awareness

During November 2010 we offered talks in three 

schools in nearby towns. We visited the private 

school “Casuarina College” in Mancora (30 km 

north of El Ñuro) and offered a class to kids from 

elementary grades. At the school “Ramon Castilla” 

in Los Organos (10 km north of El Ñuro) we offered 

talks to all classes in middle and high school grades. 

We offered talks to all grades at the local school at 

El Ñuro and we gave a talk to high school classes 

at the school in Lobitos (50 km south of El Ñuro). 

We conducted field trips to the kids from the school 

in Mancora and El Ñuro to visit the pier of El Ñuro 

to participate of our work and observe sea turtles 
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in the natural environment. Finally, we offered a 

movie night to the kids and parents of El Ñuro as 

part of our activities to connect the local community 

with the sea turtles and to create awareness for their 

marine environment (Fig. 7).

Artistic work

During the field trip to El Ñuro, in July 2012, we 

invited Brazilian artist Flavio Caporali to paint a 

mural on the biggest wall on the fishermen landing 

pier. This trip was covered partially with funds from 

Pro Natura and an education and outreach grant 

from State of the World of Sea Turtles (SWOT, 

www.seaturtlestatus.org) and the logistic support 

of the pier administration (Sr. Rafael Morales. 

Previously, we contacted Flavio who was handed 

pictures of turtles and other marine creatures 

common to the submerged habitats of El Nuro to 

be painted in the mural. During four days, Flavio 

draw and painted a wall of approximately 12m by 

3m. In the process, children from the local school 

participated painting small fishes. Members of the 

research team participated as well.

Establishment of Interpretive Center

During the field survey of July 2012 we also used 

our time to put together a small interpretive center 

for the sea turtles of El Ñuro (Fig. 8). The center 

presents carapaces of two species of sea turtles along 

with information for its identification. Pictures of 

sea turtles and marine creatures observed in the area 

are posted in several of the walls. An infographic 

is centered-place in the main wall of the center. It 

presents general information about sea turtles and 

specific information about the turtles from El Ñuro. 

This infographic was designed by Agencia ISIL, our 

partner in design, and using technical information 

collected during our surveys. The purpose of this 

center is to provide information to local visitors 

before reaching the area where turtles can be easily 

spotted.

Fig. 8  Interpretive center at El Ñuro landing pier. Panoramic view of the center showing the pictures (top) and infographic (bottom left). 
Researchers from ecOceánica, local teenagers and collaborators worked with us (bottom right) for a week to have this room ready before the 
high season of visitors to northern Peru.
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MEDIA OUTREACH

Realizing how important is to work with media 

to spread conservation messages to a broader 

audience,  we published pictures and dai ly 

experiences in our Facebook page that currently 

has nearly 3000 followers. A selection of nearly 

90 pictures of “El Ñuro Project” is posted in our 

non-profit Facebook profile explaining the project 

objectives, activities, and collaborators. The open 

access link to it is: http://www.facebook.com/album.

php?aid=229681&id=205416731144.

The field work of November 2011 was covered 

by an article of the Peruvian magazine SOMOS 

(Supplement of national newsletter El Comercio). 

The article was published in January 2012 (http://

snipurl.com/22bkyi9) and got coverage in other 

portals (i.e. http://snipurl.com/23mhb3k, http://

www.soloparaviajeros.pe/edicion148/viajeros.htm).

The field work of July 2012 was covered in 

our webpage with two blogs (in Spanish) about 

the mural (http://snipurl.com/25vyzri) and the 

interpretive center (http://snipurl.com/25vyzx9). We 

putted together a video of the mural and posted in 

youtube (http://youtu.be/T6lP_OYqkjo).

CONCLUSIONS

1. El Ñuro is an important area for the aggregation 

of green sea turtles, particularly sub-adults and 

adults.

2. We had a constant capture per unit of effort with 

an average of 1.38 turtles per hour.

3. Two recaptures from these sessions gave us a 

residency time of 225 days.

4. While netting is our main in-water technique to 

capture turtles, rodeo around the boat has resulted 

in an alternate way to increase the number of turtles 

studied

5. Visual counts at Manglares de Tumbes suggest 

this area as a good area to conduct mark-recapture 

studies with turtles including the Critically 

Endangered and very rare East Pacific hawksbill 

turtle.

6. The in-water survey technique to sample turtles at 

Manglares will be tested in our next field trip.

7. Many educational and outreach activities were 

conducted including movie nights, field trips for 

school classes, painting a mural and the creation of 

the interpretive center.

8. We will continue our research and conservation 

activities at El Ñuro and will expand our activities 

to include Manglares de Tumbes.
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ペルーにおけるウミガメ類の危機的な生息域の精査と保護活動

Dagnia Nolasco 1, Ximena Velez-Zuazo 1,2, Shaleyla Kelez 1, 
Luciana Klinge  1 and Carlos Kouri1

El Ñuro で 2 回，Mangares de Tumbes で 1 回，計 3 回の野外調査を行った .El Nuro では

62 頭のアオウミガメを捕獲し , 以前に調査したアオウミガメの再捕に関しても報告し

た .Manglares de Tumbes では , 目視調査により 67 頭のウミガメを確認した . 目視による

確実な種の同定はできなかったが , アオウミガメ , タイマイ , ヒメウミガメの 3 種のウミ

ガメが生息していると推測した．El Ñuro はアオウミガメの成長と索餌のための定住場所

であり ,Manglares de Tumbes は標識放流プログラムを確立する可能性が高いことを , 両地

域から得られたデータは示唆している .Manglares de Tumbes では標識放流をまだ行って

いないが , サンプリング方法は捕獲率を最大限にするような調査を , 今後は両地域で継続

する .　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（菅沼弘行訳）

1: ecOceanica, ペルー　2: プエルトリコ大学 , アメリカ


