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Introduction

Why sea turtles
matter

7

» Ancient marine reptiles (>100 million years)

* High ecological, scientific, and socio-economic
value

* Long lifespan and slow population recovery

Key life-history
traits
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 Late maturity: typically >20 years

 Long-distance migration between foraging and
nesting grounds

« Conservation requires basin-scale perspective
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Introduction

Major threats ]

* Fisheries bycatch
* Predation and egg loss

 Climate change, coastal development, and
pollution

Fishery relevance }

* Longline, purse seine, trawl, and gilinet
operations may catch sea turtles incidentally

» Bycatch can cause high mortality and
population-level impacts




Introduction

Study focus

* Identify habitat suitability patterns
for loggerhead turtles

« Compare predictions from longline,
purse seine, and integrated data

* Locate fishery overlap and potential
bycatch hotspots

Research objectives:

» Supports spatially explicit bycatch
mitigation

* Provides evidence for RFMO
conservation measures

Regional
274 wanagement
Uniig

rriige: This inap displays aggregated dala from 1,273 indivicual leggerhead iurtles and a ltoial of
650,000 locations, sourced from more than 80 different projects. For deiails, see the dala citations
beginning on p. 49. Data are displayed as given by the providers and with minimal piocessing o
remove localions on land and visual oulliers. Some lracks are raw locaiions while others have been
more extensively filiered or modeled. On the main map, pelygens are colored according fo the
number of loggerhead locations they contain; color bins were determined by splitting the count data
into quintiles. Darker colors repiesent a higher number of locations, which can indicate a high
number of Iracked iurtles in thal Iocaiion or thal turtles spent a lot of ime there. Counisies of ofigin
are [abeled in ihe map. The insets show ine 10 lopgerhead regional management uniis (or
subpopulaiions) thai were defined in 2010 by Wallace et al. by combining telemetry, geneiics,
tagging, and nesting daia. This map is not intended to be a comprehensive memesenwmn of all
extant lalemeiry daia or an avthoritaiive source for the studies clied.  zsals: 1:73,000,

prafesilen: Eckert IV (central meridian—80W)  glztz: The SWOT tleam and reviewed Illam‘mre‘
Esi, DeLorme, GEBCO, MOAANGDC, and oiher coniribwiors,  wraduoed in pariessiip wid:
Oceanic Society, Duke University, OBIS-SEAMAR, and the IUCH-MTSG
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(SWOT,2022)



Materials and Methods

Database of the WCPFC Regional Observer Programme (2013-2024)

longline bycatch number
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Proportional species composition of sea turtle bycatch in tuna
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 Loggerhead turtle OLIVE RIDLEY TURTLE 884

* Green turtle

Main bycatch
species

J * Olive ridley turtle
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Materials and Methods

MaxEnt

environmental

Raw

data
% speCieS lllllll------->

OCCurrence -...-.---.-.-.>
data ."'l-.....
-.)

500
replicates

Marine 1 Pearson+VIF

)

Determine the
final model

evaluation

|

Selected
environmental data

|

™ n

Purse seine species occurrence
data

Longline species occurrence data

| &

Combined species occurrence data

RM+FC

!

{zmmmm=m| Build the MaxEnt

Joint
hyperparameter
tuning




Habitat suitability patterns

Key findings

 Longline-only model: higher

probabilities in northern and western
areas

* Purse seine-only model: equatorial
hotspot band

* Integrated model: broader, more
connected hotspot pattern extending
southeast
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Results
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Results
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Results

Comparison of the mean predicted probabilities from the three models overlaid with

turtle occurrence points
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Prediction results based

on combined longline and
purse seine observer data

The combined longline + purse seine model better matched observed occurrence
points and produced broader, more connected hotspot areas.

A longline bycatch site
@ purse-seine bycatch site

W overlapping bycatch site
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Future work

Work in progress

> After reasonably predicting the habitat suitability of the major bycaught sea turtle species, we plan
to overlay fishing effort to conduct a spatial risk analysis, so as to provide a sound basis for
management recommendations

» Future work will also include, for sea turtles caught as bycatch in longline fisheries, an analysis of
their on-deck condition using the original observer logbook data submitted by observers, in order
to evaluate which operational or environmental factors may contribute to mortality in bycaught sea
turtles

> In addition, we also expect to further assess the severity of sea turtle bycatch based on PSA
(Productivity—Susceptibility Analysis) in combination with conservation and management measures

» All of the above work is aimed at providing a stronger scientific basis for management

recommendations
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