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	Key message

	The present status assessment is based on limited data (both spatially and temporally). Therefore, trends could not be determined. Abundance estimates, suggesting a stable long-term trend in juveniles’ abundance in the Azores, as well as certain demographic characteristics could be inferred at the national levels. However, additional data will be necessary to conclude on the species status at the scale of the OSPAR maritime area. In particular, information in Areas Beyond National Jurisdiction in lacking. Loggerhead turtle populations are still significantly impacted by by-catch (especially by the pelagic longlines fishery) and marine litter. 

	Assessment of status
	Distribution 
	Population size
	Condition
	Previous OSPAR status assessment
	Status (overall assessment)

	Region
	I
	 
	 
	 
	 
	NA

	
	II
	 
	 
	 
	 
	NA

	
	III
	 
	 
	 
	 
	NA

	
	IV
	?
	?
	?
	●
	Poor

	
	V
	?
	?
	?
	●
	Poor



Explanation to table: 
Distribution, Population size, Condition
Trends in status (since the assessment in the background document)
↓ 	decreasing trend or deterioration of the criterion assessed 
↑ 	increasing trend or improvement in the criterion assessed
←→ 	no change observed in the criterion assessed 
?  trend unknown in the criterion assessed
Previous status assessment: If in QSR 2010 then enter Regions where species occurs ( ○) and has been recognised by OSPAR to be threatened and/or declining (● ) based on Chapter 10 Table 10.1 and Table 10.2 . If a more recent status assessment is available, then enter ‘poor’/’good’
Status*(overall assessment)
red – poor 
green – good
? -  status unknown. 
NA - Not Applicable 
*applied to assessments of status of the feature or of a criterion, as defined by the assessment values used in the QSR 2023 or by expert judgement.
Types of assessment:
1 – direct data driven, 
2 – indirect data driven, 
3 – third party assessment close-geographic match, 
4 - third party assessment partial-geographic match  
5 – expert judgement. 


	Assessment of threats
	By-catch/fishing
	Marine litter/debris
	Pollution
	Collision
	Climate change
	Threat or impact

	Region
	I
	 
	 
	 
	 
	 
	NA

	
	II
	 
	 
	 
	 
	 
	NA

	
	III
	 
	 
	 
	 
	 
	NA

	
	IV
	←→2,5
	?
	?
	?
	?
	 

	
	V
	?
	?
	?
	?
	?
	 



Explanation to table: 
Key Pressure
↓	key pressures and human activities reducing 
↑	key pressures and human activities increasing
←→ 	no change in key pressures and human activities
? Change in pressure and human activities uncertain
Threats or impacts (overall assessment)
red – significant threat or impact;
green –no evidence of a significant threat or impact
Blue cells – insufficient information available 
Types of assessment:
1 – direct data driven, 
2 – indirect data driven, 
3 – third party assessment close-geographic match, 
4 - third party assessment partial-geographic match  
5 – expert judgement. 




	Confidence
	Medium

	Background Information

	Year added to OSPAR List: 2008 (OSPAR 2008).
· Global/regional importance: Loggerhead turtles are regularly recorded in the Bay of Biscay and Iberian Coast (Region IV) and the Wider Atlantic (Region V). The OSPAR Maritime Area comprises important oceanic developmental habitats for juveniles originating primarily from South-Eastern United States rookeries. Globally, the species is in decline and listed as vulnerable by the IUCN (Casale and Tucker, 2017).
· Pressures: Fishing (by-catch); Marine litter (ingestion and entanglement); Contaminants; Collision; Climate change (OSPAR Commission, 2020).
· OSPAR marine litter common indicator “litter ingested by sea turtles” adopted in 2019.
Last status assessment: 2015. Oceanic juveniles follow oceanic fronts and commonly observed in Region V (especially in the Azores). Stranding in Region IV occur generally in the winter likely due to storms. Longline fisheries identified as the largest threat.

	Geographical Range and Distribution

	Loggerhead turtles (primarily juveniles) occur all year round in Regions IV and V. In Region IV, a peak of observations occurs in the winter, due to stranding of, often, cold-stunned individuals (Figure 1).
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Figure 1. Monthly records of loggerhead turtles in French waters and coast from the CESTM database for the period 2014-2019 (n=58). The blue dotted line represents the average number of records.

Loggerhead turtles are most commonly reported in Region V, especially in Macaronesia (Figure 2). 

[image: ]
Figure 2. Distribution of (A) at-sea observations and (B) stranded/by-caught loggerhead turtle sightings recorded by Contracting Parties between 2014 and 2019.

Movements of loggerhead turtles tagged in the Azores extend beyond OSPAR Region V, and are characterised by distinct high-use areas, which appear to be seasonally associated with anticyclonic eddies (Figure 3).
[image: ]
Figure 3. Locations of 28 tagged loggerhead turtles according to the type of eddy associated with each position: anticyclonic (in red), cyclonic (in blue) and outside eddy (in grey) (from Chambault et al. 2019).

No obvious changes in distribution have been detected since the last assessment.

Method of assessment: 1b.


	Population/Abundance 

 

	Loggerheads recorded in Regions IV and V mainly originate from the northwest Atlantic sub-population (mostly South Florida; Least Concern (Ceriani and Meylan, 2017)) and, to a lesser extent, Cape Verde (Endangered (Casale and Marco, 2015)) rookeries (Monzón-Argüello et al., 2012) (Figure 4).
[image: ]
Figure 4. Summary of haplotype frequencies. Two new haplotypes were identified in Areas Beyond National Jurisdiction – East Atlantic and Madeira (MISTIC SEAS II project).

In France, 58 loggerhead turtles (i.e stranded, by-caught and drifting at sea individuals) have been recorded between 2014 and 2019, with a peak in 2016 (highest number since 2001; Figure 5) (Dell’Amico, 2020). 

[image: ]
Figure 5. Loggerhead turtle records by year in the CESTM database for the period 2014-2019 (n=58). The blue dotted line represents the average number of records.

In the Azores, the most recent estimate of abundance (2017) is 5 187 individuals (2 170 to 12 399 95% CI; 46% CV; Area=32 804 km2) obtained from a ship-based census (MISTIC SEAS II) (Saavedra et al., 2018).
Additionally, the trend in relative abundance estimated from standardised visual transects on opportunistic platforms between 2001 and 2015 was stable over the long term and closely tracked nest counts realised with a 3 year-gap in Florida rookeries (Figure 6) (Vandeperre, 2019).
[image: C:\Users\Frederic Vandeperre\Documents\COSTA\Analyses\POPA_sightings\New version after review\New analysis\POPAms\New analysis\New Figs\Fig4_Year_vs_Nest_sBSE_2.tif]
Figure 6. General additive mixed model-derived annual indices of relative abundance (Ind./0,1 km2; ± BSE) of loggerhead turtles in the Azores calculated from the POPA (Programa de Observação das Pescas dos Açores) visual sightings database (2001-2015), compared with annual nest counts from Florida core index beaches (Index Nesting Beach Survey - Florida Fish and Wildlife Conservation Commission; 1998-2012). The X-axis shows the year of the POPA sightings, matched with the year from the annual nest counts from Florida core index beaches in parentheses, assuming a 3-year lag. Blue – POPA visual sightings; Grey - annual nest counts from Florida core index beaches (from Vandeperre et al. 2019).

There are no global abundance estimates for Regions IV and V.

Method of assessment: 1a and b.


	Condition 

	Due to its low reproductive rate and late age of sexual maturity, potential recovery of the species is predicted to be slow.
No breeding/nesting areas have been observed in the OSPAR Maritime Area.
Data from stranding records in Region IV suggest that recorded loggerhead turtles were immature (average Straight Carapace Length = 34 cm in France). This observation was confirmed with skeletochronology analyses (Avens and Dell'Amico, 2018).
Overall, available data are currently not sufficient to assess trends (past and future).
Method of assessment: 1c.

	Threats and impacts

	The main threat to loggerhead turtles is by-catch by the pelagic longline fishery. In Region V, the COSTA (COnsolidating Sea Turtle conservation in the Azores) project observer program for the Portuguese fleet has collected data on 789 fishing sets (804 843 hooks) in the period 2015 to 2019 and reported 43 by-caught individuals (Mean CPUEn: 0,16 +- 0,85 SD Ind./1 000 hooks). Mortality was 22% of by-caught individuals, with an additional 11% of turtles released in weak condition
Although the Spanish longline fishing fleet operating in Region IV has drastically reduced fishing effort, experts consider that the threat of by-catch continues to affect the species.
Marine debris ingestion is also a significant threat to loggerhead turtles during the oceanic-pelagic stage (53% and 83% of individuals necropsied in France and Azores, respectively, had ingested marine debris (Pham et al., 2017)). Entanglement of loggerhead turtles in marine litter is also occasionally observed.
Although cold-stunned turtles may be particularly vulnerable to collision, insufficient data are available to evaluate the impact of this and other threats (pollution (Camacho et al., 2017; Claro and Girard, 2020) and climate change).

Cf. OSPAR Commission (2020) for details.


	Measures that address key pressures from human activities or conserve the species/habitat

	[bookmark: _Hlk97818115]The following list of measures was derived from the Contracting Parties implementation reporting, completed by national expert additions.
Loggerhead turtle are listed under the EU Habitats and EU MSFD Directives, and measures aimed at addressing major threats to this species were or will be adopted in the frame of these Directives.
For instance, in France, an analysis of the risks of interaction between fishing activities and species listed in the EU Habitats Directive is currently being carried out. This initiative includes the development of measures that will be included in the management plans of Natura 2000 sites and the MSFD.
Guides for on-board handling and release of captured animals have been developed for fishers (e.g. training guide developed in France by Aquarium La Rochelle). Training courses on how to handle captured turtles and on by-catch reduction techniques are also organized in Spain (i.e. Fundación Lonxanet) and Portugal (i.e. COSTA project).
In the Azores, a recent ban on wire leaders (2018, JO Portaria nº116/2018) and the mandatory use of circle hooks (2020, JO Portaria nº116/2018) for the pelagic longline fishery may affect the impact and fishing pressure.
In Spain, a National Strategy for the conservation of marine turtles will be approved in the coming months. Moreover, management plans for Special Areas of Conservation and a National Plan for the reduction of bycatch are being elaborated.

Cf. OSPAR Commission (2020) for details.


	Conclusion (including management considerations) 

	Overall, the abundance of loggerheads in the OSPAR Maritime Area is unknown.
However, data show that juveniles are common in Region V, especially in the Azores, where the long-term abundance trend appears to be stable (2001 to 2015) and follows the trend in nest productivity at major Florida rookeries (Dell’Amico, 2020). 
In Region IV, the occurrence and distribution of loggerhead turtles could only be assessed with stranding and by-catch records, and opportunistic at-sea surveys. In France, the greatest number of individuals was recorded during the winter months, coincident with a decrease in temperatures, leading immature turtles to drift to shore, and sometimes die.
The main pressures affecting loggerheads are by-catch in the surface longline fishery and interaction with marine litter. Both pressures are currently being monitored, but long time series are still lacking. Therefore, monitoring programs on by-catch (including fishery observer programs) need to be improved and measures to reduce threats must be implemented. Efforts aiming at increasing the survival of captured individuals should be prioritized. This would include encouraging reporting of incidental capture by fishermen and training them on how to safely release by-caught turtles. Additionally, Stranding networks and rescue centres should be reinforced.
The timing of OSPAR status assessments of loggerhead turtle is proposed to be six years. OSPAR common indicators should be developed to facilitate the assessment of this species. It would be relevant to develop OSPAR common indicators on by-catch and population abundance of sea turtles.


	Knowledge gaps (brief)


	Existing monitoring programs in Region V must continue to achieve long time-series. In Region IV, in addition to data collection by stranding networks, the organisation of dedicated at-sea surveys to estimate abundance should be a priority.
Information on condition and health aspects of the species are uncertain (including age/size structure) due to insufficient data. It is necessary to define reliable indicators of the species condition and adequate monitoring programs.
Information on fishing effort and mortality are also lacking. Access to effort (VMS) data for the European surface longline fleets, including in the Area Beyond National Jurisdiction in Region V, and studies to estimate post-release mortality are required.
Reverse drift models should be developed to identify the death location of stranded carcasses. Moreover, strategies aiming at measuring the impact of contaminants on marine turtles should be developed (Claro and Girard, 2020). Finally, satellite tagging studies would help to increase knowledge on the movements and distribution of loggerheads to identify habitats, improve abundance estimations and knowledge on seasonal distribution.
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	Method used
	Main source of information:
1. OSPAR data assessment only
2. Assessment derived from third party assessment
3. Assessment derived from a mix of OSPAR data assessment and assessments from third parties
Assessment is based upon:
a) complete survey or a statistically robust estimate (e.g. a dedicated mapping or survey or a robust predictive model with representative sample of occurrence data, calibration and satisfactory evaluation of its predictive performance using good data on environmental conditions across entire species range);
b) based mainly on extrapolation from a limited amount of data (e.g. other predictive models or extrapolation using less complete sample of occurrence and environmental data);
c) based mainly on expert opinion with very limited data;
d) insufficient or no data available.

	
	

	AUDIT TRAIL
	Additional Evidence and Information 

	Assessment methods
(additional information, in particular how the overall assessment in the summary table was reached)
	Assessments presented in the summary table are based on the aggregation of national assessments provided by mandated experts. Trends were indicated when more than two experts reported on the same trend for a given region. To date, insufficient data are available to determine the status of the species in the different OSPAR regions. Moreover, even if they are indirectly informed by data, indicated trends mostly reflect expert opinion.

Contributing Contracting Parties: France (Fanny Girard, Françoise Claro, Florence Dell’Amico), Spain (Jose Carlos Baez) and Portugal (Frederic Vandeperre, Christopher Pham, Marco Santos, Thomas Dellinger, Nuno Marques, Barbara Cavaleiro, Sofia Garcia, Luis Freitas).


	Geographical range and distribution (additional evidence & information)
	Additional details per Contracting Party
France
Loggerhead sea turtle sightings and stranding in French waters and coast are recorded in the CESTM (Centre d'Etudes et de Soins pour les Tortues Marines; rescue center and coordinator of the French North-East Atlantic sea turtle network (RTMAE)) database.
For the assessment period (2014 to 2019, n=58), 86% of recorded individuals were found stranded, 9% bycaught and 5% were found drifting at sea. 67% were live individuals.

Portugal (Madeira)
Loggerhead turtles can be found within the whole marine area under Portuguese sovereignty and Portuguese/Madeiran jurisdiction, in the present case meaning the whole Exclusive Economic Area of Madeira (Madeira EEZ) (Dellinger, 1998; Dellinger, 2003; Dellinger, 2007a; Dellinger, 2007b; Dellinger, 2008; Dellinger, 2010).
Estimations of the spatial distribution were obtained using whale watching boats as opportunistic observation platforms. Based on this method, results indicated that sectors 1, 2 and 3 (Figure 7) showed high relative abundances measured as number of turtles sighted per hour at sea.

[image: ]
Figure 7. Study sectors of Madeiran waters

The distribution of abundance of loggerhead turtles was also estimated using Distance Sampling methods with data collected during stratified equal probability coverage shipboard line-transect surveys carried out in 2017 and 2018 around Madeira, Porto Santo and Desertas Islands (Figure 8 & 9, Freitas et al., 2018a). Data collected with the same methodology but covering the whole coastal waters of Madeira archipelago is currently being processed and analyzed by the Madeira Whale Museum for the period 2001 to 2002, 2007 to 2009 and 2010 to 2012, which can be used in the future as baseline values.

[image: ]
Figure 8. Realized coverage of the study area during the Oceanic survey in the Madeira archipelago. The map shows the tracks off-effort (in grey), on-effort on-transect (in green) and off-transect (in red). A: in 2017. B: in 2018.

[image: ]
Figure 9. Surface maps representing the distribution of loggerhead turtles in Madeira.

Higher use areas were identified within the Madeiran EEZ. Using satellite tracking, a preference for sea mounts and oceanographic fronts was detected (McCarthy et al., 2010; Freitas et al., 2018b; Freitas et al., 2019). However, by interviewing fishermen and obtaining CPUE’s measured as number of turtles captured per 1000 hooks by the local back-scabbard longline fishery (Duarte, 2021) no differences were detected in CPUEs between Madeira island waters, seamount locations, Canary Island waters, and Selvagem Island waters. Also, no differences were detected according to distance to the nearest coastline or seamount.


	Population/abundance (species)
(additional evidence & information)
	Additional details per Contracting Party
France
There is no estimation of abundance of loggerhead turtles in French waters.

Spain
Population trends could not be assessed from the available data.

Portugal (Azores)
While in the Azores loggerhead aggregations are largely made up of individuals from the Northwest Atlantic RMU, the contribution from other populations likely increases towards the East and South East (MISTIC SEAS II project).
The trend in relative abundance over the period 2001 to 2015, based on standardised visual transects on opportunistic platforms (POPA – Programa de Observação das Pescas dos Açores) closely tracked the nest production in SE-USA rookeries in Florida and displayed a long-term stable trend (trend: 17.8%; -39%-139% 95%BCI; Area=198401 km2; Vandeperre et al., 2019), in accordance with the stable trend in nest counts from the Peninsular Florida Recovery Unit (Anonymous, 2019). More recent estimates are not available. 

Portugal (Madeira)
Abundance estimates in Madeira were obtained from line-transect surveys mentioned in the “Geographical range and Distribution section” (Table 1).
Table 1. Abundance estimates of loggerhead turtles in Madeira for the whole surveyed area. % coefficient of variation are in brackets.
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Additionally, population abundance was measured as a relative abundance index by registering the number of turtles sighted by the whale watching industry per hour at sea. These data were recorded starting in 2007. Using LOESS Seasonal-Trend decomposition of this time series, a seasonal variation and an overall population trend can be identified. There was no correlation between the trends of effort (hours at sea) and number of turtles sighted, thus these data seem to represent a valid estimate of abundance changes over time (Figure 10). While the year 2013 had the lowest abundance, the trend shows large fluctuation. This is in accord with the long-term nesting data on indexed nesting beaches in the Atlantic US coast by the Florida Index Nesting Beach Survey (https://myfwc.com/research/wildlife/sea-turtles/nesting/beach-survey-totals/) (Witherington et al., 2009), though the variations do not coincide or correlate directly or in lagged way. It is impossible at present to attribute population fluctuations, even partial ones, to anthropogenic factors or local causes.
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Figure 10. Time series of monthly whale-watching trips & turtle sightings.


	Condition 
(additional evidence & information)
	Additional details per Contracting Party
Portugal (Madeira)
Turtle age composition (Bjorndal et al., 2003) and sex ratio (Delgado et al., 2010) in Madeira were measured, giving no indication of an unhealthy population. Biometric measures of all wild-caught turtles did not show any alarming signs (Figure 11). 
[image: ]
Figure 11. Plot of straight carapace length against weight.
Trophic status was also accessed using stable isotopes (Raposo, 2017; Raposo et al., 2019).
Interestingly turtles that were captured by longlines had a different status than other wild captures. Together with the indication that longlines capture mostly females, this matter requires further investigation.


	Threats and impacts
(additional evidence & information)
	Additional details per Contracting Party
France
In French waters, the main threat to loggerhead turtles is cold-stunning. Due to their health condition in that state, boat strikes and/or predation could also be a threat to these individuals.
9% of the individuals recorded during the assessment period were by-caught in unidentified fishing gear. 80% of these individuals were alive and taken in charge by the CESTM recue center or immediately released at sea. 
Marine debris ingestion is also a threat for loggerhead turtles during the oceanic-pelagic stage. Digestive tracts and faeces analyses have been carried out in the framework of the EU INDICIT I and II projects.

Portugal (Azores)
By-catch: Bycatch (43 individuals; Mean CPUEn: 0.16 +- 0.85 SD Ind./1000 hooks; Figure 12) reported as part of the COSTA project (COnsolidating Sea Turtle conservation in the Azores) observer program, varied by area/season/main target species. No information is currently available to estimate the evolution of the threat, i.e. fishing pressure, over time.
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Figure 12. Average catch rates (CPUEn, ind./1000 hooks) of loggerhead sea turtles for 1ºx1º grid cells in OSPAR area V for the period 2015-2019 (COSTA project).

Marine debris: Juvenile oceanic-stage sea turtles are particularly vulnerable to the increasing quantity of plastic coming into the oceans. In the framework of the projects LIXAZ (ACORES-01-0145-FEDER-00053) and INDICIT (EU DG ENV/MSFD), the gastrointestinal tracts of 24 juvenile oceanic-stage loggerheads (Caretta caretta) collected in the Azores region between 1996 and 2016 were analysed (Pham et al. 2017). Twenty individuals were found to have ingested marine debris (83%), composed exclusively of plastic items (primarily polyethylene and polypropylene) identified by μ-Fourier Transform Infrared Spectroscopy. Large microplastics (1 to 5 mm) represented 25% of the total number of debris and were found in 58% of the individuals sampled. Average number of items was 15.83 ± 6.09 (± SE) per individual, corresponding to a mean dry mass of 1.07 ± 0.41 g. The results of this study demonstrate that plastic pollution acts as another stressor for this critical life stage of loggerhead turtles in OSPAR area V.
Entanglement of loggerhead turtles in marine debris is occasionally observed in the Azores. Within the framework of INDICIT II, a total of twelve accounts of entangled loggerhead were identified in a thorough review of social media. All turtles were entangled in fishing gear. 

Portugal (Madeira)
In Madeira, the main threats are fishery by-catch and persistent debris ingestion and entanglement. Among the mostly artisanal fishing methods used by Madeira fishermen, only the black-scabbard longline fishery produces significant impacts (figure 13) (Encarnação, 1998; Ferreira, 2001; Duarte, 2021).
[image: ]
Figure 13 – Estimated trends in loggerhead turtle bycatch in Madeira.
The impacts of persistent debris and plastic pollution have been addressed and are currently being finalized for publication with regard to macro plastic ingestion (Moreira, 2006).


	Measures that address key pressures from human activities or conserve the species/habitat
(additional information)
	Additional details per Contracting Party
France
In France, the loggerhead turtle is protected under national legislation: Arrêté du 14 octobre 2005. Ministerial order (30/12/2020) acts as an exception to the strict protection of species, authorizing RTMAE stranding network observers to handle sea turtle protected species when found by-caught, drifting at sea or stranded.

Spain
The species is listed in the National List of Endangered Species. 
Some Regional Governments are seeking collaboration with fishermen to rescue turtles by-caught in fishing gear, particularly in trammel nets and trawls. 
A National Strategy for the conservation of the loggerhead turtle and other marine turtles will be approved in the coming months. It includes a diagnosis of the conservation status, main threats and pressures, actions taken so far, necessary measures to be adopted and effective ways of collaboration among different administrations involved
Some measures aimed at addressing major threats to Loggerhead turtles (by-catch, entanglement, collisions with boats, etc.) within Spanish waters were adopted in the frame of MSFD implementation.


	Knowledge gaps (additional information)
	Additional details per Contracting Party
France
Satellite tagging would help increase our knowledge of the movements of loggerheads in OSPAR Region IV. Such data would contribute to a better understanding of the temporal and spatial distribution, habitat use and movements of the species. Since 2008, Aquarium La Rochelle tagged 24 loggerheads rehabilitated in its CESTM rescue center.

Spain
There are uncertainties about population size. 
By-catch is still one of the main threats for the species.
Overall the conditions are met for keeping this species in the OSPAR list.


	References 
	Anonymous 2019.  Assessment of Progress Toward Recovery.  Recovery Plan for the Northwest Atlantic Population of the Loggerhead Sea Turtle (Caretta caretta) Second Revision (2008). NOAA.
Bjorndal K.A., Bolten A.B., Dellinger T., Delgado C. and Martins H.R. 2003. Compensatory growth in oceanic loggerhead sea turtles: response to a stochastic environment. Ecology, 84(5): 1237–1249.
Delgado C., Canário A. and Dellinger T. 2010. Sex ratios of loggerhead sea turtles Caretta caretta during the juvenile pelagic stage. Marine Biology, 157(5): 979-990.
Dellinger T. 1998. The wandering turtles of the Atlantic. Scientific American Presents, 9(3): 88-91.
Dellinger T. 2003. Behavioural ecology and conservation of oceanic-stage sea turtles: the Madeira Island loggerhead sea turtle project. First Macaronesian Sea Turtles Workshop - The reintroduction of nesting populations of marine turtles as tool for the conservation of Caretta caretta in the Central Atlantic, Fuerteventura and Gran Canaria, Canary Islands, Spain, November 30th - December 6th, 2002. Instituto de Ciências Marinas de Canárias.
Dellinger T. 2007a. Behavioural ecology and conservation of oceanic-stage sea turtles: the Madeira Island loggerhead sea turtle project. In: (López Jurado, L.F., Liria-Loza, A. & Llinás, O. eds). Marine turtles recovery of extinct populations. Instituto Canario Ciencias Marinas, Gran Canaria, Spain, pp. 97-109.
Dellinger T. 2007b. Mares da Madeira - Creche das tartarugas no Atlântico desde tempos imemoriais. Islenha 41(Dezembro): 166-175.
Dellinger T. 2008. Tartarugas marinhas. In: (Loureiro, A., Ferrand de Almeida, N., Carretero, M.A. & Paulo, O.S. eds). Atlas dos Anfíbios e Répteis de Portugal. Instituto da Conservação da Natureza e Biodiversidade, Lisboa, pp. 193-209.
Dellinger T. 2010. Tartarugas Marinhas. In: (Loureiro, A., Ferrand de Almeida, N., Carretero, M.A. & Paulo, O.S. eds). Atlas dos Anfíbios e Répteis de Portugal. Esfera do Caos Editores, Lisboa, pp. 188-205.
Duarte F.P. 2021. Reavaliação da captura acidental de tartarugas marinhas na Região Autónma da Madeira. M.Sc. thesis, Universidade de Évora, Escola de Ciências e Tecnologia, Évora.
Encarnação H.P.O. 1998. Captura acidental de tartarugas marinhas pela frota de pesca madeirense. Relatório de Estágio do Curso de Biologia, Universidade da Madeira, Funchal.
Ferreira T.M.D.C. 2001. Abundância relativa de tartaruga-comum Caretta caretta (Linnaeus, 1758) na ZEE da Madeira. Relatório de Estágio da Licenciatura em Biologia Aplicada aos Recursos Animais, Faculdade de Ciências da Universidade de Lisboa, Lisboa.
Freitas L., Cañadas A., Servidio A., Pérez-Gil M., Pérez-Gil E., Varo-Cruz N., Silva M., Vandeperre F. and Esteban R. 2018a. A-MB-TR2 – Technical Report, Sub-programmes Abundance of Oceanic Cetaceans (MM) and Loggerhead Census (MT)- Oceanic, Workpackage 1, Mistic Seas II Project, 129 p.
Freitas C., Caldeira R., Reis J. and Dellinger T. 2018b. Foraging behavior of juvenile loggerhead sea turtles in the open ocean: from Levy exploration to area-restricted search. Marine Ecology Progress Series, 595: 203-215.
Freitas C., Caldeira R. and Dellinger, T. 2019. Surface behavior of pelagic juvenile loggerhead sea turtles in the eastern North Atlantic. Journal of Experimental Marine Biology and Ecology, 510: 73-80.
McCarthy A.L., Heppell S., Royer F., Freitas C. and Dellinger T. 2010. Identification of likely foraging habitat of pelagic loggerhead sea turtles (Caretta caretta) in the North Atlantic through analysis of telemetry track sinuosity. Progress in Oceanography, 86: 224-231.
Moreira C.S.P.D.F. 2006. Alimentação das tartarugas marinhas comuns (Caretta caretta) em águas da Madeira através de análise dos conteúdos estomacais. Relatório de Estágio da Licenciatura em Biologia Marinha e Biotecnologia, Instituto Politécnico de Leiria, Escola Superior de Tecnologia do Mar, Peniche, Portugal.
Pham C.K., Rodríguez Y., Dauphin A., Carriço R., Frias J.P.G.L., Vandeperre F., Otero V., Santos M.S., Martins H.R., Bolten A. and Bjorndal K. 2017. Plastic ingestion in oceanic-stage loggerhead sea turtles (Caretta caretta) off North Atlantic subtropical gyre. Marine Pollution Bulletin. 121(1-2): 222-229.
Raposo C., Patrício A.R., Catry P., Dellinger T. and Granadeiro J.P. 2019. Evidence for trophic differences between live and bycatch oceanic juvenile loggerhead sea turtles. Marine Biology, 166(3): 29.
Raposo C.S.F. 2017. Perfil isotópico e contaminantes em tartaruga-comum Caretta caretta nos mares da Madeira. Tese de mestrado, Universidade de Lisboa, Lisboa, Portugal.
Vandeperre F., Parra H., Pham C.K., Machete M., Santos M., Bjorndal K. and Bolten A.B. 2019. Relative abundance of oceanic juvenile loggerhead sea turtles in relation to nest production at source rookeries: implications for recruitment dynamics. Scientific Reports, 9: 13019. 
Witherington B., Kubilis P., Brost B. and Meylan A. 2009. Decreasing annual nest counts in a globally important loggerhead sea turtle population. Ecological Applications, 19(1): 30-54.



image1.png
Number of loggerhead observations

Jan Feb Mar

Apr May Jun Jul Aug Sep Oct

Dec





image2.tiff




image3.png
15°N 20°N 25°N 30°N 35°N 40°N 45°N  50°N

b) Loggerhead locations

=
® Anticyclonic eddies
® Cyclonic eddies
LR, ® OQutside eddies





image4.jpeg
Legend:
B e e st
[ ERSR—
T oS

B ek oses





image5.png
Number of loggerhead observations

2014 2015 2016 2017 2018 2019




image6.tiff
POPA Relative abundance (Ind/0.1km2)

010

008

004

002

° FCB
—e— POPA

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
(1998) (1999) (2000) (2001) (2002) (2003 (2004) (2005) (2008) 2007) (2008) (2008 (2010 (2011) (2012)

Year

75000

85000

55000

45000

35000

25000

FCIB Nest Counts




image7.tiff
3300'N ‘
Atlantic Ocdan
4
[ 5 e 6
Madeira
3 » e
Funchal
3Z4ON N &
A
b
5km Islands
—— 1





image8.tiff




image9.tiff
Prodcionot  Shtings  Group sz
ndanes

= Soree @2





image10.tiff
7 1D %56 L
0 dduepunqy S
3 8
: g

(yuor/wiuv)

Aysuag

12 %56 m
7

m 1
2 | eouepunqy
§ g
. ]

(uo/uny) | S

Aysusq
g

(uojeary |
8
g
<
S
:
2
I





image11.tiff
o0

038

o1

010

005

“Time series of monthly whale-watching trps & turtie sightings

15 m =

[ rn—

o




image12.tiff




image13.jpeg
50°N

40°N

30°N

50° W 40" W

30°W

0 300 600 Km
[E——

C. caretta GPUE (nd /1000 hooks)
0.0
® 001-02
021-08
@ os1-10

50°W 20°W

30°W





image14.tiff
estiatesturteros

o w0

a0

Turtie bycatch

et o et sy s





