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Personal
involvement

• Wrote the Status Review for SPREP in 2021
• Conducted IUCN Assessments for green 

turtles in the NC Pacific (Hawai’i) and in 
the NWC Pacific (Ogasawara, CNMI, Palau)

• Directed the Papua New Guinea 
leatherback project 2005-2015

• Ongoing provision of advice to SPREP on 
sea turtle conservation plans

• Development of regional marine turtle 
management plans (e.g. Sulu-Sulawesi, 
ATSEA)



Introduction & Background

• Sea turtles in the Pacific region are 
important and have multiple values to local 
communities

• But sea turtle populations have declined 
significantly due to over-harvesting, 
bycatch in fisheries, retention when 
accidentally caught, and a number of other, 
lesser threats.



Introduction & Background
• An objective of the SPREP PEUMP BIEM 

project was to assess the risk of 
extinction of sea turtles in the region, 
from which National policies could be 
developed to improve the conservation 
outlook of the species. 

• This risk assessment process was 
supported by a model called vTurtle, 
which simulated turtle life histories 
alongside possible harvest and bycatch 
scenarios

An example of the vTurtle model output



• Is an extremely powerful tool
• But relies on substantial data 

sets, such as long-term data 
series of numbers of nesting 
turtles, and knowledge of 
biological traits

• Also relies on a good 
understanding of distribution 
and threats

• Many criteria are hard to meet 
for sea turtles in the Pacific 
region

The IUCN Red List



IUCN Status
Leatherback (Dermochelys coriacea): Vulnerable (global)
     Critically endangered (West Pacific subpopulation)
     Critically endangered (East Pacific subpopulation)

Hawksbill (Eretmochelys imbricata): Critically endangered (global)

Loggerhead Caretta caretta):  Vulnerable (global)

Green (Chelonia mydas):  Least Concern (global)
     Least Concern (North Central Pacific subpopulation)

Olive Ridley (Lepidochelys olivacea): Vulnerable (global)

Flatback (Natator depressus):  Data deficient (this does not mean that there is no data 
available, but merely that the data have not yet been compiled
and assessed using IUCN criteria 



Challenges in developing Risk 
Assessments

Extinction risk is difficult to quantify in sea 
turtles. 

– It takes many years to detect trends
– They are spread far and wide across the Pacific 

ocean making them hard to count
– Biological traits that are needed to develop 

extinction risk predictions are unknown for many 
parts of the Pacific (e.g. clutch frequency) 

– In some places numbers of turtles is growing while 
in others the numbers are going down

When critical data points are missing, and long-
term data sets are unavailable, mathematical 
models can predict what could be happening 
with a population 
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There are still many unknowns…
– While we have a rough idea of how many 

turtles might be taken in  a fishery, we do not 
know what proportion of these they represent 
of the entire turtle stock.

– Not all fishery interactions result in tutle 
mortality

– In most cases, fishery bycatch numbers are 
not representative of the overall impact due 
to low observer and reporting coverage

– But fishery impacts are are major concern to 
sea turtles in the Pacific



Turtles are widely distributed
• Distribution is uneven
• Distribution varies by species
• Some species are more oceanic 

voyagers than others (e.g. 
loggerheads, leatherbacks)

• That also means bycatch also 
impacts  different species in 
different places
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1 Introduction 

This paper provides an overview of tuna fisheries in the western and central Pacific Ocean (WCPO), 
including a description of the fisheries (section 2), a summary of the biology and ecology of the key 
species (section 3), and their stock status (section 4). This is followed by a description of the 
management systems in place at the national, sub-regional and regional levels (section 5). Section 6 
discusses the current challenges of tuna management and possible solutions. 

2 Tuna Fisheries of the WCPO: an Overview 

The tuna fishery in the Western and Central Pacific Ocean is diverse, ranging from small-scale 
artisanal operations in the coastal waters of Pacific states, to large-scale, industrial purse-seine, 
pole-and-line and longline operations in both the exclusive economic zones of Pacific states and on 
the high seas. The main species targeted by these fisheries are skipjack tuna (Katsuwonus pelamis), 
yellowfin tuna (Thunnus albacares), bigeye tuna (T. obesus) and albacore tuna (T. alalunga). 
Artisanal and larger-scale commercial fisheries exploiting the same stocks of these species also occur 
in the Pacific Ocean waters of adjacent south-east Asian countries, particularly Indonesia, Philippines 
and Vietnam.  

The statistics presented in this section refer to the commercial tuna-targeting fisheries operating in 
the Convention Area of the Western and Central Pacific Fisheries Commission (WCPFC). The 
statistical area used for compilation of catches by the WCPFC is shown in Figure 1. 

 
Figure 1.  The Pacific Ocean, showing the boundaries of the WCPFC statistical area. 
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Harley et al. 2015

Fisheries effort is also widely distributed



An example of how modelling can fill gaps in 
knowledge in sea turtle populations 

Locations

Year 1

Year 2

Year 2
(mod)

How a model can help



The imaginary balance scale investigated by vTurtle to determine 
extinction risk for sea turtles in the Pacific region

Number of nesters

Nesting frequency

Clutches per season

Eggs per clutch

Hatching success

More nesters means more overall 
nesting potential

If the interval in years between 
nests is low, more nests are laid

The higher the number of clutches 
the higher the number of eggs

The greater the clutch size, the 
greater the overall egg output

The lower the egg mortality, the 
greater the hatchling emergence

Take of adultsRemoval of adults takes away 
valuable egg-laying potential

Take of eggs

Fisheries bycatch

Climate change

Artificial lighting

Removal of eggs prevents turtles 
from entering the system

Fisheries can remove an 
unquantified  number of turtles

Storms, erosion and temperature 
can decrease egg survival

Artificial lighting can limit hatchling 
sea finding and numbers of turtles

Increases turtle potential Decreases turtle potential



What goes into a model?
Biological traits

Terrestrial Data sources
Annual number of nesting female turtles Reports, publications, data sets, models
Trend in number of nesting females Reports, publications, data sets, models
Turtle dispersal range (tracking) Reports, publications, models
Turtle dispersal range (genetics) Reports, publications, models
Turtle dispersal range (isotopes, microchemistry) Reports, publications, models
Remigration interval (distribution of number of years 
between effective nesting season)

Reports, publications, data sets, by proxy, models

Clutch frequency (distribution of number of clutches 
within a season)

Reports, publications, data sets, by proxy, models

Nesting success (ratio between clutches and tracks) Reports, publications, data sets, by proxy, models
Hatching (probability that an egg ends incubation) & 
emergence success (probability that an egg produces a 
juveniles reaching the surface of the beach)

Reports, publications, data sets, by proxy, models

Natural sex ratio (inter-annual and intra-annual 
distribution of sex in embryos)

Reports, publications, data sets, by proxy, models

Natural hatchling survival probability Publications, by proxy
Marine Data sources
Natural adult survival probability Publications, by proxy
Natural subadult survival probability Publications, by proxy
Natural juvenile survival probability Publications, by proxy



What goes into a model?Threats

Terrestrial Data sources
Hatchling predation (on beaches) Reports, publications, by proxy
Direct take of adult turtles (on beaches) Reports, publications, current project
Direct take of eggs Reports, publications, current project
Nesting habitat loss (complete loss of habitat due to 
erosion)

Reports, publications

Nesting habitat loss (sub-lethal condition for 
development)

Reports, publications

Nesting habitat alteration (temperature) Reports, publications, current project, by proxy
Pollution (obstacles for adults) Reports, publications, current project, by proxy
Pollution (obstacles for juveniles) Reports, publications, current project, by proxy
Chemical pollution (alteration of development) Reports, publications, current project, by proxy
Thermal pollution by objects on the beach Reports, publications, current project, by proxy
Marine Data sources
Commercial fisheries bycatch (juveniles) Reports, publications, current project, SPC 
Commercial fisheries bycatch (sub-adults) Reports, publications, current project, SPC
Commercial fisheries bycatch (adults) Reports, publications, current project, SPC
Artisanal fisheries bycatch (juveniles) Reports, publications, current project
Artisanal fisheries bycatch (sub-adults) Reports, publications, current project
Artisanal fisheries bycatch (adults) Reports, publications, current project
Climate change (rising water temperatures) Reports, publications, global data sets
Habitat alteration / loss (foraging grounds) Reports, publications
Plastics / solid waste ingestion / entanglement Reports, publications, local data
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(a) Observed effort 

 
(b) Reported effort 

 
Figure 3  (a) Observed effort and (b) total reported fishing effort (bottom) in number of hooks (square root 
transformed) for longliners during the 2003-2016 time period in the WCPFC-CA. Note that scales are 
different on the 2 figures. 
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Figure 4  Observer coverage (proportion of hooks) of longline fleets in the WCPFC-CA from 2003 to 2017.  
Cells with coverage above 25 % were capped at 25 % to facilitate interpretation. 

 

4.2.  Coverage of HBF specific aggregate data 
From 2003 to 2006, coverage of L_BEST_HBF varied between 25% and 35% of total aggregate effort 
(Figure 5).  From 2006 onwards the coverage of L_BEST_HBF increased, and since 2009 has remained 
between 60 and 90 %. However, this level of coverage is not distributed evenly among the fisheries 
and in the WCPFC-CA (Figure 6).  Coverage of HBF is close to zero in the west tropical domestic 
fisheries and in the southern part of the area, east of New Zealand (Figure 6). 
 

 
Figure 5  Overall annual coverage of L_BEST_HBF aggregate data (proportion of number of hooks) of longline 
fleets in the WCPFC-CA from 2003 to 2017.  Effort from west-tropical domestic fisheries was excluded. 

 

Hotspot graphics of reported effort (left) and observer coverage (right; as a proportion of 
hooks) for longline fleets in the WCPFC-CA from 2003 to 2017. Image adapted from: 
Peatman et al. 2018b 

But there are challenges…



Survivorship: 0.200  0.800  0.835
Take: 0.001%  0.001%  0.001%
Bycatch: 0%  0.01%  0.01%

Survivorship: 0.300  0.800  0.847
Take: 0.001%  0.001%  0.001%
Bycatch: 0.001%  0.001%  0.001%

Population outlook is not good given the take and loss of eggs to predators on 
nesting beaches, and continued bycatch of adults (left). Population only stablises 
when beach conservation projects and bycatch reduction are implemented (right).

Findings: Leatherback sea turtles



Findings: Loggerhead sea turtles

Survivorship: 0.20  0.80  0.846
Take: 0.000%  0.0005%  0.0001%
Bycatch: 0%  0.01%  0.01%

Survivorship: 0.30  0.80  0.846
Take: 0.00%  0.00%  0.00%
Bycatch: 0.00%  0.05%  0.01%

Population outlook requires substantial decrease in mortality of various life stages. At present 
levels of bycatch seem to be significantly impacting the population.Population would also 
benefit from programmes that result in higher survival of young life stages.



Management Options
The following key actions are recommended at 
national and regional levels to improve the 
conservation outlook for sea turtles in the 
Pacific region:

1. Addressing mortality of eggs and hatchings 
on nesting beaches

2. Addressing incidental capture of all age 
classes in commercial and artisanal fisheries

3. Addressing the loss of nesting females on 
nesting beaches

4. Addressing local consumption of sea turtles 
and their products

5. Improved data collection – fisheries and 
communities
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