
ASSESSING THE 

CONSERVATION STATUS OF 

SEA TURTLES IN THE PACIFIC

Nicolas Pilcher

Marine Research Foundation



Risk Extinction Assessment
things to keep in mind….

 Not as easy as it might initially 
appear (at least to do it 
realistically)

 The Pacific is a vast open ocean, 
with small landmasses

 Multiple turtle species, widely 
distributed, and poorly studied 
(with some exceptions!)

 Some species are ocean wanderers 
(e.g. leatherbacks), others are more 
sedentary (e.g. hawksbills)



 Turtle nesting is diffuse and 
widely distributed

 There are vast distances between 
islands and turtle habitats

 Extremely high costs to get to 
important sites on a regular basis

 Capital cities where scientists and 
conservation workers live is 
rarely the center of  turtle activity

Risk Extinction Assessment
things to keep in mind….(continued)

Image Source: Maison et al. (2016)



 Some threats are poorly 
understood (e.g. light pollution)

 Some threats are unquantified 
(e.g. legal and illegal take)

 Some threats are partially 
quantified (e.g. bycatch)

 Few long-term data sets that 
provide information on turtle 
population trends 

Risk Extinction Assessment
things to keep in mind….(continued)



Key Conservation Questions

 How many animals are there 

and what is the trend?

 Where are they?

 What are the threats?



What do we know?...



 Green: Eastern Pacific, North Central 

Pacific, Northwest Pacific, South Central 

Pacific, West Pacific- East Indian Ocean

 Hawksbill: North Central Pacific, South 

Central Pacific, West Pacific, West 

Central Pacific, East Pacific, Southwest 

Pacific 

 Loggerhead: North Pacific, South Pacific

 Leatherback: East Pacific, West Pacific

 Flatback: Southwest Pacific

 Olive Ridley: West Pacific, East Pacific, 

East Pacific (arribadas)

What do we know?...
One, six species, many RMUs



What do we know?...
Current IUCN Assessments

 Leatherback: Critically endangered 

(West Pacific); Critically endangered 

(East Pacific); Vulnerable (global) 

 Hawksbill: Critically endangered

(global)

 Loggerhead: Vulnerable (global)

 Green: Endangered (global); Least 

Concern (North Central Pacific)

 Olive Ridley: Vulnerable (global)

 Flatback: Data deficient (IUCN criteria)



IUCN Criteria



Limpus 2007. Green turtles on Heron Island. Pilcher et al. 2011. IUCN Hawaii green turtle Red List

IUCN Criteria
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until the 2011-2012 season, an increased growth in the number of tracks has been observed. 

The same pattern has been observed from 2012 until 2015 and from 2015 until 2018.  

In the following years, it will be possible to confirm the length of the nesting cycle, by 

recapturing the female in question, which will either be identified thanks to the tags, the photo-

identification of either head profiles, or genetic samples. 

 

Figure 4 : Evolution of the number of nesting events from 2007 until 2019 

 

3. Nesting females 

Over the 12 years, 161 nesting females were identified by the field team. Identification could 

be done thanks to tags instaled on front flippers L’identification a pu être faite soit par la pose 

de bagues sur les nageoires antérieures, photography of either head profiles, or by sample 

genetic. The identification variation over the seasons are link with the night prospection effort 

lead by the team (Figure 5).  
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Tuoron et al. 2019. Trend in green turtle nests at Tetiaroa, French Polynesia. 
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vTurtles

 vTurtles is a model designed and built 

specifically for this project by Prof. 

Marc Girondot a the University of  

Paris-Saclay

 It is an amalgamation of  models that 

assess individual sea turtle  life stages

 It has the ability to model mortality due 

to take, bycatch, skewed temperatures 

(climate change issues) and habitat 

quality (which affects foraging 

efficiency, and therefore growth)



vTurtles

they reach offs

h

or e areas.  They swi m for  one to two  days in wh at  is known as a 

‘swimming frenzy’ to get as far offs

h

or e as possi bl e and af ter t his they generally 

flo

a

t  on the sur face amo ng conv ergence zones and weed lines for several years 

until they recruit as small 20-40 cm juveniles from oceanic waters to nearshore 

shallow feeding areas. They typically remain at one or multiple feeding grounds 

for five to ten or more years until they reach sexual maturity, and undertake their 

first migration to the mating and nesting areas, whereupon the cycle is repeated.

A common feature of the reproductive biology of all marine turtle species is the 

use of beach habitat for nesting. Female marine turtles emerge from the water, 

generally at night, and move up the shoreline to select a nesting location. Most 

females do not nest in consecutive years. However, female marine turtles usually 

deposit several clutches of eggs per year. Sea turtles generally demonstrate fidelity 

to a nesting beach and return to nest on their natal beach with some degree of 

precision. The process by which turtles select nesting sites along a beach has not 

been clarified; however light regime is considered to have a significant impact on 

the emergence of female marine turtles from the ocean. Marine turtles may also 

emerge from the water and then return without attempting to excavate a nest or 

lay eggs – a phenomenon often referred to as a “false crawl”. 

When eggs hatch and hatchlings emerge, lighting cues have been identified as 

critical for hatchlings to move from the beach to the ocean – a behaviour known 

as ‘sea-fin

d

i ng ’ .  In simple terms, where there are no anthropogenic light sources 

hatchlings move from away from the dark silhouetted shoreline towards the 

brighter ocean horizon. Changes to the lighting regime can affe

c

t  a hat chl ing ’ s  

attempts to find water. Lights at a nesting beach can result in turtle hatchlings 

heading inland rather than into the ocean, with subsequent mortality. In areas 

where man-made light sources are highly visible, emerging hatchlings have 

been documented to become disoriented (loss of bearings) and misoriented 

(incorrect orientation) thus travel inland rather than seaward. The disorientation 

or misorientation can prove to be fatal due to increased exposure to predators, 

entrapment in vegetation or debris and dehydration. Similarly, nesting turtles 

can become mis- and disoriented once they have nested and are sensitive to 

disturbances i.e. human presence, noise produced through construction activities 

could lead to an increase in non-nesting emergences. 

Adult female turtles appear to be pre-conditioned to emerge on darker, more 

protected beaches than those in front of major urban and industrial areas. It is 

likely this is an evolutionary response whereby those eggs deposited on darker, 

more protected beaches have a higher likelihood of developing into hatchlings that 

successfully find the ocean, and migrate offs

h

or e.  Once hatchlings enter the surf 

line they begin a general offs

h

or e mi grat ion dur i ng wh i ch they f ace a number of 

additional obstacles, such as currents, waves and predators. A hatchling’s ability 

to move offs

h

or e qui ckl y great ly inc reases its chanc es of  sur vi v al, as predation 

rate decreases with depth and distance from land. Thus, a female’s preponderance 

to nest on beaches free of light pollution are likely evolutionary responses to 

selectivity for light attenuation.

Brightness in this context encompasses both wavelength and intensity. Marine 

turtles do not perceive light in the same way that we humans do. Generally, they 

respond to short wavelength light (blue/green) including wavelengths that we 

cannot see (ultraviolet light) but only weakly respond to light that humans see well 

(red light). The exact details of the response of hatchlings to light regime diffe

r

s  

between species. For example, the flatback turtle responds much more strongly to 

longer wavelength light (red light) than the other species which may be a result of 

the reduced light penetration in inshore habitats where this species resides.

For each marine turtle species there are several distinct populations based on 

genetic distinctness, and these are variously referred to as management units, 

stocks, ecologically signific

a

nt  uni ts,  or regional management units. Both species 

of turtles nesting in the Gulf are known to be genetically distinct from their 

cousins outside of the Gulf. There is limited gene flo

w

 bet we en nesting areas, and 

replenishment of a population is negligible or extremely slow given the lack of 

movement of turtles amongst management units. That is, if hawksbill turtles were 

to be extirpated from Gulf waters, there would be little or no replenishment form 

outside populations.
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Figure 1: Generalised life cycle of 

sea turtles
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Remigration is 
modeled taking into 

account habitat 
quality

Clutch size is 
incorporated into the 

model

Growth is modeled 
taking into account 

habitat quality, 
hatchling size, 

minimum and average 
adult sizes

Clutch frequency is 
modeled taking into 

account habitat 
quality

Mortality is also 
modeled, based on 

take and bycatch rates 
where known

Hatching success and 
temperature effects 

are also modeled 

Overall population 
trend can be modeled 
to take into account 

multiple impacts, and 
run over multiple 

years, testing various 
scenarios



 Initial.population.size <- 1550

 number.of.years <- 20

 number.of.years.stabilization <- 300

 average.hatchling.size.in.cm <- 3.9

 average.adult.size.in.cm <- 74.55

 minimal.adult.size.in.cm <- 53.3

 TSD.parameters <- c(P = 29.2, S = -0.3)

 CTE <- c(mean=29.5, sd=2)

 hatching.success <- 0.6905

 eggs.per.clutch <- c(mean=129.044, sd=49.75), 

 eggs.per.clutch.min <- 40, 

 clutch.per.season <- c(0.0, 0.1, 0.3, 0.3, 0.1)

 survival <- data.frame (SCL=c(0, 20, 40), s=c(0.2, 0.78, 0.92)) 

 HumanTake <- data.frame (SCL=c(0, 20, 40), r=c(0.0, 0.3, 0.3)) 

 habitat.mean <- 0.6

 habitat.sd.interseason <- 0.2

 habitat.sd.intraseason <- 0.05

vTurtles – Pacific hawksbills



Pattern of temperature-dependent sex determination
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vTurtles – Pacific hawksbills

Pattern of Annual Survivorship



vTurtles – Pacific hawksbills

Pattern of Remigration Intervals (renesting frequency) Pattern of growth in cm / yr



vTurtles – Pacific hawksbills

Probability of becoming sexually mature based on CCL Instantaneous growth rate (r)



vTurtles – Pacific hawksbills

Number of individuals at the end of simulation Number of nesting females at the end of simulation



vTurtles – Pacific hawksbills

Modeled total numbers of males and females in all age classes



 Testing and refining

 Peer – review to understand model 
and to establish realistic scenarios 
to be tested (e.g. rates of  take by 
age class, temperature change 
effects, etc.)

 Running model for all scenarios

 Final reporting to SPREP

 Publication of  model in peer-
reviewed literature

vTurtles – Next steps


