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Background 

• IAC and IATTC 
• MoU between IAC and IATTC (2011) (text at www.iacseaturtle.org) 

• OBJECTIVE: To facilitate cooperation between the IATTC and the IAC in 
order to enhance the conservation of sea turtles in the Eastern Pacific 
Ocean and reduce incidental by-catch of sea turtle species for IATTC 
vessels 

 

• CONSERVATION STATUS AND HABITAT USE OF SEA TURTLES IN 
THE EASTERN PACIFIC OCEAN: CIT-CC8-2011-Tec.1 presented by 
Dr. Jeff Seminoff (2017)  

 

• Recommendations of the IATTC Bycatch Working Group (BYC-07, 
2017) 

 

• Presentation during the 8th IATTC Bycatch Working Group meeting, 
May 2018 



Bycatch reduction 
through effective 
fisheries 
management 

• Rebuilding fisheries benefits protected species caught 
as bycatch 

• Maximizing fisheries profits would halt declines of ~50% 
of mammal, turtle, and bird populations 

• Turtle populations generally could benefit from 
sustainable fisheries 

• In particular, tremendous potential for EP leatherbacks 

FISHERIES

Protectingmarinemammals,
turtles, and birdsby rebuilding
global fisheries
M atthew G. Burgess,1,2*† Grant R. M cDermott,3,1† Brandon Owashi,1,2

Lindsey E. Peavey Reeves,1,4 Tyler Clavelle,1,2 Daniel Ovando,1,2 Bryan P. W allace,5,6

Rebecca L. Lewison,7 Steven D. Gaines,1,2 Chr istopher Costello1,2

Reductions in global fishing pressure are needed to end overfishing of target species

and maximize the value of fisheries. We ask whether such reductions would also be

sufficient to protect non–target species threatened as bycatch. We compare changes in

fishing pressure needed to maximize profits from 4713 target fish stocks—accounting

for >75% of global catch—to changes in fishing pressure needed to reverse ongoing

declines of 20 marine mammal, sea turt le, and seabird populations threatened as

bycatch. We project that maximizing fishery profits would halt or reverse declines of

approximately half of these threatened populations. Recovering the other populations

would require substantially greater effort reductions or targeting improvements. Improving

commercial fishery management could thus yield important collateral benefits for

threatened bycatch species globally.

F
isheries employ 260 million people and

fish are a primary animal protein source

for roughly 40%of theworld’spopulation

(1). Recent studies suggest that more than

half of the world’s fisheries are overfishing

(2),and rebuildingthesefisheriescould increase

global fishingyieldsby~15%and profitsby ~80%

(2, 3). Fisheries also affect many protected, non–

target speciesthrough bycatch (incidental capture),

includingecologically important and charismatic

megafaunasuch asmarinemammals,seaturtles,

seabirds, and sharks (4). Someof thesebycatch

species, such as Mexico’s vaquita porpoise

(Phocoena sinus) and New Zealand’s Hector’s

dolphin subspecies(Māui dolphin,Cephalorhynchus

hectori maui), faceimminent extinction (5,6).For

these reasons, ending overfishing and protecting

threatened bycatch species are two of the main

goalsof modern marineconservation efforts.

At first glance, sustaining high fishery profits

andyieldscan seemin conflict withbycatch species

conservation. Unlesstargetingcan becomemore

selectivethrough changing fishing technology or

practices, reducingbycatch requiresreducing tar-

get stock catch.However,becauserebuildingover-

fished target stocks requires reducing fishing

effort, bycatch populations should also benefit.

Indeed, regions with themost severebycatch—

coastal fisheries of the developing world and,

to a lesser extent, high-seas fisheries (4)—also

experience someof themost severeoverfishing

(2) (Fig. 1and fig. S1).

We quantify the trade-offs globally between

protectingbycatch speciesand meetingeconomic

fisheriesobjectives. To do this, wecompareesti-

matesof thechangesin fishingpressureneeded

to maximize long-term profits [termed ―maxi-

mum economic yield‖ (MEY)] for 4713 fish stocks,

accounting for >75% of global catch (2), to the

changes in bycatch mortality needed to reverse

ongoing population declines of 20 populations

substantiall y affected by fisheries bycatch, for

which sufficient published information is avail-

able to calculate the reductions in mortality

needed to prevent further declines (materials

and methods and table S1).

Our sample includes9 of 26 marine mammal

populations, 6 of 8 sea turtle populations or

species, and 3 of 22 seabird populations that the

International Union for Conservation of Nature

(IUCN) identifies asthreatened, declining, and

having bycatch asa primary threat (7). Wealso

includetheNorthwest Atlantic loggerhead turtle

(Caretta caretta) population,but it isnot listed as

threatened by the IUCN owing to uncertainty as

to whether it remains in decline (7) (materials

and methods). The IUCN last assessed olive rid-

ley turtle (Lepidochelys olivacea) populations

jointly (7), and we include two of these in our

analysis (materials and methods). We restrict

our analysis to marine mammals, sea turtles,

and seabirds, becausethey arerarely retained or

commercially valuable(4). However, futurework

could use similar methods to consider sharks,

rays, and other taxaretained asboth target and

non–target catch (8).

Accounting for multiple uncertainties, we ask

how likely it is that solely managing all target

fisheriesto MEYwould reducebycatch mortality

sufficiently to halt each bycatch population’sde-

cline. Wefurther ask how much long-term profit

would need to be foregone, or how much more

selective targeting would need to become, to en-

sure that each bycatch population’s decline was

halted. In other words, weassesswhether there

iscurrentlyatrade-off between maximizing long-

term profit and haltingeach bycatch population’s

decline, and how severe the trade-off is, if one

exists. In the supplementary materials, we ex-

plore trade-offs relative to maximum long-term

catch [termed ―maximum sustainableyield‖ (MSY)]

and obtain results similar to those for MEY

(figs. S2 to S4).

Weassumethat each population’sannual rate

of change (denoted D, e.g., D= –0.05 year–1 im-

plies a 5% annual decline in abundance) can

be approximately expressed as (materials and

methods)

D¼Dn Fe ð1Þ

Here, Dn denotes the annual rate of change

in abundance that would occur if there were no

bycatch, and Fe denotes the ―effective‖ annual

bycatch mortality rate—the fraction of the pop-

ulation’s total reproductive value removed by

bycatch annually. Derived from age-structured

RESEARCH
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Fig. 1. Reduct ions in f ishing pressure

needed to meet prof it and bycatch

object ives. (A) Population decline (D) and

bycatch mortality (Fe) rates, and reductions

in bycatch mortality needed to halt population

declines (%T), for 20 bycatch populations.

(B) Projections (2) of average reductions in

target stock fishing mortality (weighted by 2010

to 2012 expenditure), by FAO Major Fishing Area

(except Arctic Sea, gray), under the MEY

scenario [same color bar as in (A)] .
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Photo: Brian Skerry 

Nesting/internesting (Oct-Mar): 

~6 times per season, 2-3 months  

Migration and foraging: 

3-4 years between nesting 

seasons 

Seminoff and Wallace 

(2012) Sea Turtles of 

the Eastern Pacific. 

Univ Arizona Press 



East Pacific Leatherbacks Nesting Numbers at Index Beaches in Mexico and Costa Rica 

A 

B 

Figure 1. Total number of females per season A) Females at four index beaches in Mexico 

– Graph credit: Proyecto Laúd. CONANP / Kutzari; B) Females at Las Baulas National 

Park index beach in Costa Rica – Graph credit: The Lethaerback Trust, KUEMAR, 

SINAC.  
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Total number of females per season.  
Top: 4 index beaches in Mexico (data from CONANP / Kutzari);  

Bottom: Las Baulas National Park, CR (data from The Leatherback Trust, KUEMAR, SINAC).  

IUCN Red List: Critically Endangered 

98% decline over 3 generations 

Status of EP leatherbacks 



High bycatch and mortality in 
pelagic and nearshore 

waters, various fishing gears 

Causes of the 

decline 
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EP leatherback bycatch 

Wallace et al. 2013, Ecosphere 

• Globally and in EP, records with both bycatch AND fishing effort are limited 

• Nets, longlines are primary gears that interact with leatherbacks  

(purse seines not analyzed)  

• Huge gaps in open-ocean areas in EP 



Current EP Leatherback conservation efforts: 

Laúd OPO 
Red de la Conservación de la Tortuga Laúd  

en el Océano Pacífico Oriental 
• 70+ members from Chile to USA from government agencies, academia, 

conservation NGOs 

 

•Key activity: working with fishermen to assess and reduce turtle bycatch from 

Chile to México 

 

 

REPORT FOR MILESTONE 2 

“Initial data collection from rapid bycatch assessments” 

 

Prepared by Ana Rebeca Barragán 

Kutzari, Asociación para el Estudio y Conservación de las Tortugas Marinas A.C. 

 

 

BACKGROUND 

The population of the Eastern Pacific leatherback turtle is one of the most endangered in the 

world. In spite of significant advances in the reduction of threats at nesting beaches, and of 

important efforts for the reduction of bycatch of leatherbacks during fishing operations at feeding 

areas, the current population trend continues to slowly decline, heading to a regional extirpation. 

In order to stabilize and eventually recover the Eastern Pacific leatherback, more than 30 

international experts worked since 2012 to structure the Regional Action Plan for the Eastern 

Pacific Leatherback, which prioritizes and enforces management measures on local, national and 

regional levels. 

In 2015, researchers and conservationists from various countries along the leatherback 

distribution range formalized the Network for the Recovery of the Eastern Pacific Leatherback (or 

Red LaudOPO), with the objective of promote coordination between the different organizations 

and specialists of leatherback biology and conservation, and to recommend priorities of action in 

order to recover the population. This network is based on the exchange of information and 

experience, and aims to support the Resolutions of the Interamerican Convention for the 

Protection and Conservation of Sea Turtles (IAC) regarding the leatherback turtle. 

 

SUMMARY OF ADVANCES 

The project has been delayed due to unforeseen circumstances that caused the visits to the fishing 

camps to be postponed until the end of the Pacific leatherback nesting season. A team of one 

coordinator and 2 field technicians was assembled, which will start the surveys in early April.  

Different from the countries in Central America, Mexico’s Pacific Coast is so big that we require a 

slightly different strategy, including teaming up with other institutions, like of IPN-CIIDIR Sinaloa 

and Instituto Nacional de la Pesca (INAPESCA).  

For the Gulf of California, the proposed sites to be surveyed are: 

  



Rapid bycatch assessments: 
Interactions with leatherbacks reported in  

> 50% of ports assessed across 5 countries 

Ortíz et al. 2019 International Sea Turtle Symposium; manuscript in preparation  



Now have a regional baseline 

of sea turtle interactions 

Ecuador, Perú, Chile 

Alfaro-Shigueto et al. (2018) 

México, Nicaragua, Costa Rica 

Ortíz et al. (2019) 

Panamá, Colombia  

JUSTSEA Foundation (2018); 

Ortíz et al. (2019) 

>45,000 sea turtle 

interactions per year 



(A) Agua Blanca, 

Baja California 

Sur, Mexico 

(B) Mexiquillo, 

Michoacan, Mexico 

(C) Cauhitan, 

Oaxaca, Mexico 

(D) Playa Grande, 

Costa Rica 

High-use areas 50-100 km 

off nesting beaches 

Shillinger, Swithenbank, Bograd, Bailey, Castelton, Wallace, et al. 

(2010) Endangered Species Research 

The Leatherback Trust, Shillinger, Dutton, Sarti, Eckert, Benson, 

Morreale, 2017 
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Leatherback high-use areas: 

Post-nesting migration and 

foraging 

Shillinger, Palacios, Bailey, Bograd, 

Swithenbank, Gaspar, Wallace, et al., 

(2008) PLoS Biology 

Corridor from 

nesting beaches 

toward Galapagos 

to 10°S 

 

Dispersed 

foraging in the 

South Pacific 

down to 35°S 

10°N 

0° 

10°S 

20°S 

130°W More 

locations 

Fewer 

locations 



Current population status 

Data: CONANP, Kutzari (Mexico); The Leatherback Trust, KUEMAR, SINAC (Costa Rica)  



Juvenile 

(2-3y) 
1st year 

S3 *(1-B2) 

S2 

S2 

Subadult  

(4-12y) 

S3*(1-B1) 

Nesting female 

At sea 2 yr At sea 3 yr At sea ≥ 4 yr 

S3*B2 

S3*B1 

S3 *(1-B3) 

S2 

S3 

S3*(1-Tr) 

S3*B3 S3*B4 

S3 *(1-B4) 

Transient 
S3*Tr 

fecundity 

We know the past and present, what about the future? 
S = survivorship 

B = remigration probability 
Goals of stage-based population model: 
•Determine the current population status 

• Simulate effects of conservation 
Transient: breed once then not seen again 

l = population growth rate 

Red Laúd OPO, manuscript in preparation  



Future scenarios with conservation 

Red Laúd OPO, manuscript in preparation  



Increase survival in next 5 years, to 20% in next 20 years 

Red Laúd OPO, manuscript in preparation  



What does the 
science say? 

• We know a lot about bycatch, but 
information gaps remain 

• In high-seas and coastal areas 

• In longlines, nets, purse seines, and trawls 

• Throughout the leatherback’s range 

• Need better observer coverage and reporting 
to target mitigation measures 

 

• We know a lot about leatherback status 
and high-use areas 

• Still in danger of extinction in the EP 

• Well-defined areas within 50-100 km of all 
nesting beaches (females and males) 

• Well-defined areas in migratory corridor and in 
coastal foraging areas (adults and subadults) 

• Bycatch reduction in the next 5 
years critical 



Urgent conservation action 
required for EP leatherbacks 

The IAC urges the IATTC to join with IAC and other regional partners by taking 
action immediately to reduce EP leatherback bycatch in the IATTC Convention 
Area.  

The IAC recommends that the Commission take the following actions: 

1. Develop conservation measures to reduce bycatch (e.g., circle hooks, fish bait, 
spatial management) in leatherback high-use areas, as described in the MoU 
between IAC and IATTC  

2. Improve data quality and reporting of bycatch data for EP leatherbacks and all other 
endangered, threatened, and protected species by  
• Increasing observer coverage or electronic monitoring in longline operations from 5% (as required 

by Resolution C-11-08) to 20%, as recommended by IATTC Scientific staff, especially on vessels 
operating in leatherback high-use areas with possible fisheries interactions, and  

• Ensuring that CPCs comply with data collection and reporting requirements and adopt improved 
data reporting form sufficient to inform and evaluate conservation (DOCUMENT SAC-10-
19 STAFF RECOMMENDATIONS FOR MANAGEMENT AND DATA COLLECTION, 2019) 

3. Verify and document that fishermen or vessel operators in the Convention Area 
follow sea turtle handling and release guidelines, including that fishermen or vessel 
operators 
• Carry safe-handling tools on-board and using them to ensure the prompt and safe release of 

incidentally-caught sea turtles, as described in Resolution C-07-03, and, 

• Where necessary, receive proper training in best practices for handling and release of sea 
turtles 



IAC invites IATTC to collaborate 
on conservation efforts 

IAC can partner on joint proposals to fund and implement: 

• Purchase of equipment and training programs for safe handling 
and release 

• Observer programs or other programs to improve data collection 
and reporting 

• Joint analysis of bycatch data to evaluate conservation success  

• Testing of bycatch reduction measures 

• Other ideas? 

 

All Nippon Airlines Airbus A380 



FOLLOW US 
 

Inter-American Convention for the Protection and Conservation of Sea 

Turtles (IAC)  

 

www.iacseaturtle.org           @IAC_SeaTurtles  ecolibrium.inc@gmail.com   
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