
 
 

SEA TURTLES ON THE HOOK 
 
 
There are eight species of sea turtle, five of which can be found in the North 
Atlantic, and, of these, two are regularly caught as accidental catches by 
longliner fleets: the leatherback turtle (Dermochelys 
coriacea) and, above all, the loggerhead sea turtle 
(Caretta caretta). Less frequently, the hawksbill sea 
turtle (Eretmochelys imbricata) and the Kemp’s 
Ridley turtle (Lepidochelys kempii) are also caught. 
 
Oceana is carrying out a conservation project at 
both ends of the North Atlantic to establish the true 
scope of accidental turtle catches by longliners, their 
impact on the turtle population and what alternatives 
are available to reduce this impact.  
 
NESTING BEACHES 
 
The nesting beaches for the majority of sea turtles found in the North Atlantic 
are in the countries in the Western Atlantic, i.e. the Caribbean and North 
American Atlantic coasts. The main laying beaches of loggerhead turtles are in 
the United States (especially the states of Florida and North Carolina), Mexico 
(Quintana Roo and the Yucatan) and Brazil (Bahía), although less frequently, or 
only sporadically, they also use the coasts of other Atlantic/Caribbean countries 
such as Cuba, the Bahamas, Panama, Honduras, Colombia, Belize, Haiti, the 
Dominican Republic, Jamaica, Puerto Rico and other Caribbean islands1. 
 

 
Main nesting beaches of the loggerhead turtle (Caretta caretta) around the world 

 
Nesting beaches can also be found in the East Atlantic and specifically in the 
Mediterranean, most notably in Greece, Turkey and Cyprus but also possibly in 
Israel, Libya and Egypt2. 
 
 
 



REPRODUCTION 
 
The breeding season of the loggerhead turtle extends from March to October, 
reaching its peak between June and August. The females, which are able to 
reproduce from the age of 10-303 and can reach ages of 47-624, lay around one 

hundred eggs in the nests they excavate on the 
beaches in these areas5. They tend to nest from 
two to seven times a year and then rest for two to 
three years before starting to lay again. The eggs 
hatch after 60 days6, giving rise to the next 
generation of turtles.  
 
GENDER DEPENDS ON HEAT 
 
In order for the eggs to hatch successfully, the 
main determining factors are the size of the sand 
granules on the beach and the temperature of the 

nest. The ratio of males to females will depend on whether it is hotter or cooler; 
there will be more females at a higher temperature. The maximum temperature 
at which the gender of the turtles can be modified seems to be 29ºC7, with a 
females-only outcome when the temperature exceeds 33ºC8. 
 
TRANSATLANTIC MIGRATION 
 
Sea turtles are a migratory species who, after hatching from their eggs on the 
beaches of Eastern America, head towards the sea to start a journey of more 
than 10,000 miles across the entire North Atlantic. 
 
After their birth on a Florida or Yucatan beach, the small turtles, measuring 
barely 15 centimetres long, head out to sea towards the Sargasso Sea, where 
they spend a period of time known as the “lost year9”, as years ago there was 
no knowledge of what these animals did between leaving the beach and turning 
up again as young turtles. 
 
In the Sargasso Sea, the small turtles feed on crustaceans and other small 
creatures that they find in the algae until continuing their journey, taking 
advantage of the Gulf Stream, towards the Azores and from there to the 
European continent. 
 
Most of them follow the warmer waters that take them to the coasts of Spain 
and Portugal; many of them even attempt to enter the Mediterranean, where 
they manage to concentrate in numbers that exceed several hundred thousand 
(and where they also encounter the less-numerous colonies of loggerhead 
turtles that do their nesting in the Mediterranean Sea). From Europe, the Gulf 
Stream, aided by the trade winds, pushes them towards the south, traversing 
the western coasts of Africa, until they pass by the Canary Islands and Cape 
Verde. South of this archipelago, the current changes direction and heads back 
out to the Atlantic Ocean in a westerly direction towards the waters of the 
Caribbean and the east coast of the Americas. 
 



STUDIES ON MIGRATIONS 
 
In 1986, an American sea turtle biologist, Archie Carr10, presented the 
hypothesis that loggerhead turtles that laid their eggs on North American 
beaches made a lengthy round-trip migration along the whole American coast 
using the Gulf Stream. He supported his hypothesis on the size of individual 
turtles caught in various zones of the Atlantic, including the US coasts, the 
Sargasso Sea, the Azores and the Gulf of Mexico.  
 

 
 
In 199311, Spanish researchers – Aguilar, Más and Pastor - corroborated this 
hypothesis, providing data on populations in the Eastern Mediterranean whose 
size perfectly matched the type of specimens that would presumably be found 
in this zone if completing the cycle described by the North American researcher. 
 

 
 



Subsequent work on the DNA of loggerhead turtles found in the Azores and 
Madeira12, as well as in the Mediterranean13 dissipated any doubts on the origin 
of the populations found in the Eastern Atlantic. Likewise, the discovery of 
marked turtles in the Mediterranean subsequently being found in the Caribbean 
conclusively confirmed the credibility of this hypothesis14. 
 
WHAT IS LONGLINING? 
 
Longlining is a passive fishing technique using baited hooks. The full fishing 
gear consists of various branch lines – between 100 and 200 – which hang from 
a main line (kept on the surface by buoys) onto which the hooks are attached. 
In the case of the Spanish longlining fleet working in the Mediterranean, the 
total length of the gear can exceed 40 kilometres and use more than 2,000 
hooks, while the large industrial fleets are capable of setting 100 kilometres of 
longlines. 
 

 
 
The hooks are baited with small pelagic fish (sardinella, mackerel, etc.), 
cephalopods or artificial bait (occasionally luminous), to attract the swordfish. 
But other carnivorous species, such as tuna, dolphinfish and sea turtles, can 
also be caught by this method of fishing.  
 
WHAT IS THE TARGET SPECIES OF LONGLINER FLEETS? 
 
The majority of longliner fleets working in the North Atlantic specialise in 
catching swordfish, tuna and occasionally sharks. Sea turtles are an unwanted 
by-catch, as are many other species such as rays, sunfish, palometas, 
dolphinfish and certain species of marlin, tuna and sharks15. 
 
Although some of these species are commercialised along with the target 
species, others are thrown back overboard. 
 
 



WHY ARE TURTLES CAUGHT?  
 
The bait used to catch fish by longliners also attracts other carnivorous marine 
creatures such as seabirds and sea turtles. In the case of the latter, with the 
exception of the green sea turtle (Chelonia 
mydas), which is herbivorous, all the other 
species can fall victim to these hooks, 
particularly if they are used for fishing in 
surface waters where they are easier for the 
turtles to spot and access.  
 
On biting or swallowing the bait, the hook ends 
up caught in the mouth or oesophagus of these 
animals. Extraction can be more or less difficult 
depending where the hook is located, so it is 
not unusual to see turtles that have repeatedly 
been caught on longlines over the same 
season, with various hooks and fishing wire 
sticking out from their mouths.  
 
ACCIDENTAL CATCHES 
 
Oceana is working to reduce the accidental catches of sea turtles at both ends 
of their zone of distribution: the US and Mediterranean coasts. In both areas 
these species are caught by the thousands on the hooks of longliner fleets. 
 
According to estimates made in the United States, some 2,000 sea turtles are 
caught each year (60% loggerheads and 40% leatherbacks)16, while in the 
Mediterranean, just as a result of the Spanish fleet operating in this area, this 
figure could reach more than 20,000 animals per year17. 
 
We need to add to this figure the catches made by other fleets throughout their 
whole migratory period. It is known that the fleets of Italy, Tunisia and other 

Mediterranean countries make high 
numbers of accidental catches18, 
as well as the huge deep-sea fleets 
of Japan, North Korea, Taiwan, 
Portugal and Spain and the more 
coastal fleets of Canada, plus 
various vessels flying flags of 
convenience working in the Atlantic 
Ocean. 
 
Fortunately for the turtles, not all 
the species caught on these hooks 
end up dying, although a large 
number of them suffer injuries that 

are serious enough to cause death in high numbers. According to some 
estimates, the level of mortality could be close to 30%19, or even higher when 
the hook has been deeply swallowed20.  



 
A recent study21 calculated that each year between 250,000 and 430,000 turtles 
are caught worldwide (200,000-316,000 loggerheads and 50,000-114,000 
leatherbacks), of which 60% of catches take place in the Atlantic and 10% in the 
Mediterranean. Meanwhile, other estimates believe that catches in the 
Mediterranean could be higher22. 
 
According to this study, every day some 3.8 million hooks are set around the 
world, which would represent 1,400 million hooks per year, of which 200 million 
would be targeted at swordfish and around 1,200 million at tuna. Thirty-seven 
percent of this enormous fishing effort takes place in the Atlantic and 
Mediterranean23. Up to 2.4 leatherback turtles and 14 loggerhead turtles can be 
caught for each thousand hooks set. 
 

 
 
THE STATUS OF SWORDFISH 
 
The stock of swordfish (Xiphias gladius) in the North Atlantic is overexploited, 
although since 1998 a improvement has occurred thanks to their high rate of 
reproduction24 (a young female can lay more than 15 million eggs25, while a 
mature fish can lay 29 million26). It is increasingly difficult to find large-sized 
individuals (it is believed that fish over five years of age have diminished by 
66% in the last 25 years) and the majority of catches made correspond to fish 
measuring between 1.2 and 1.8 metres long – the lower jaw fork length (LJFL) – 
and around 25-40 kilos in weight. Mature fish can exceed 3 metres in length 
and 9 years of age (although it is believed they are capable of living to 25 years 
of age), measure almost 4.5 metres and weigh more than 500 kilos27.  



 
The minimum size established for the commercial sale of this fish is 125 cm 
(males reach breeding age when they measure more than 112 cm, while 
females need to reach 158 cm28).  Even with minimum size limits, around 20% 
of swordfish landings in the Atlantic in the last few years were under this size29, 
while in the Mediterranean, the landings below the size limit reached 50%30. 
 
One of the clearest examples of the overexploitation of this stock can be seen in 
the size of the fish offloaded: the average weight of swordfish caught in the 
Atlantic went from 120 kilos to just 40 kilos between 1963 and 1995.31 
Meanwhile, in the Mediterranean this figure dropped from 48 kg in the Eighties 
to an average of 10 kg in 199732.  
 
Annual catches of swordfish in the North Atlantic come to between 10,000 and 
15,000 tonnes, to which we need to add a further 15,000 tonnes of catches 
made in the Mediterranean, where the stock has been under heavy pressure for 
decades although existing data does not provide us with information on its true 
status33.  
 
Added to the catches made by practically every coastal country, especially Italy, 
Morocco, Greece and Spain, we need to add those made by the Asian fleets34. 
Meanwhile, some Mediterranean countries, despite catching this species, do 
not keep international organisations informed or provide any data, this being the 
case with Israel, Libya, Egypt and Monaco. Nor should we forget the presence 
of industrial longliners throughout the Atlantic dedicated to catching other large 
pelagic species – including 
several hundred fishing 
vessels sailing under flags of 
convenience – which, though 
mainly specialising in 
catching bluefin tuna 
(Thunnus thynnus), bigeye 
tuna (Thunnus obesus) and 
other tunas, also catch 
swordfish35. 
 
In the case of the Mediterranean, catches of immature fish are very high, 
believed to be between 50% and 70% of the total numbers corresponding to 
fish less than three years old, which means that the majority have never had a 
chance to reproduce36. 
 
In the Atlantic, the age of maturity is estimated at five years, while in the 
Mediterranean it would appear to be slightly earlier37 (when the females reach a 
length of 142 cm 38 as opposed to 158 cm in the Atlantic). 
 
Ninety percent of swordfish catches in the Atlantic and 55% in the 
Mediterranean are made by longliner fleets39. 
 
 
 



THE STATUS OF TURTLES 
 
All sea turtles are regarded as species in danger of extinction40. There is no 
accurate information on the numbers of loggerhead turtles in the North Atlantic 
although it is believed that the number of females of breeding age cannot be 
more than 100,000 worldwide, of which half of them would be found in the 
Atlantic41. 
 
Loggerhead turtles generally have a shell-length of between 80 and 100 cm, 
although some have been found that reach 114 cm and 227 kilos in weight42. 
 
After leaving the nest, they spend their first seven to twelve years pelagically, 
migrating across the Atlantic, until they reach their adult age and adopt a more 
“sedentary” lifestyle close to the nesting beaches, in spite of which they 
continue to travel distances of hundreds of kilometres. Just a few individuals 
from every thousand turtles born reach adult age43.  
 
Studies on the mitochondrial DNA of loggerhead turtles have allowed us to 
distinguish at least six sub-populations of Atlantic turtles: (1) North Carolina to 
north-east Florida; (2) southern Florida; (3) north-east Florida; (4) Yucatan-
Quintana Roo, Mexico; (5) Brazil and (6) Greece44.  
 
The importance of the loggerhead turtle nesting beaches in the United States 
has been established beyond any doubt; this is home to the second largest 
population in the world which maintains 35%-40% of the world population of this 
species45, with around 68,000-90,000 nests a year46. 
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Generally speaking, all the North Atlantic sea turtle populations are decreasing 
and some, such as those of Little Cumberland (Georgia, USA) have diminished 
at a rate of 2.6% per year over the last three decades47. 
 
Almost 50% of turtles caught in the Mediterranean come from populations that 
nest in the United States, and the other half would appear to be of 
Mediterranean origin, while around the Azores and Madeira, 100% are of 
American origin (90% from the United States and 10% from the Caribbean48). In 
the Mediterranean, the population of nesting females is estimated at 2,000-
3,000, distributed mainly between Greece, Turkey and Cyprus49. 
 
ROUNDED HOOKS TO SAVE TURTLES 
 
For years now, various modifications have been suggested to fishing and 
baiting gear as well as proposals for close-seasons, prohibited zones, and 
changes to the time or way in which the longlines are set and pulled in, etc., to 
try to reduce the huge volume of turtle by-catches that take place around the 
world. 
 
One of these proposals is to use circular hooks. Although in principle they were 
suggested as a means of reducing occupational accidents and the cost of 
material, it has also been seen that they offer an efficient way of minimising the 
impact of longlining on sea turtles. On the one hand, it is more difficult for turtles 
to become caught up on them and on the other if they are ingested they tend to 
remain in the mouth so that extraction is much easier. According to information 
from the US National Oceanic and Atmospheric Association (NOAA), just 10% 
of turtles caught with circular hooks had swallowed them as far as the 
oesophagus, as compared to the 80% who had done so in the case of 
traditional hooks. Furthermore, the larger the hook, the lower the chance of 
breeding turtles being able to ingest it. 
 
Studies by the NOAA have 
demonstrated that the use of circular 
hooks can save thousands of turtles 
from becoming hooked. According to 
these studies, the use of these hooks 
could reduce catches of loggerhead 
and leatherback turtles by between 
65% and 90%50. The results also 
appear encouraging for the fishermen, 
because in addition to reducing the possibility of occupational accidents from 
becoming caught on the hooks, swordfish catches (the target species), remain 
consistant and could even increase by 30%. 
 
Sea turtles concentrate in certain zones during very specific times of the year. 
Equally, the water and ambient temperature and the visibility of sunlight have an 
influence on the volume of catches. We should incorporate our knowledge of 
rounded hooks with these factors in order to reduce accidental catches of turtles 
to the utmost. 
 



REFERENCES 
                                                 
1 NMFS-FWS (2004). Atlantic Loggerhead Sea Turtle Recovery Plan the National Marine 
Fisheries Service (NMFS) and, U.S. Fish and Wildlife Service (FWS), 2004. 
2 Groombridge, B. (1990): Marine turtles in the Mediterranean: distribution, population status, 
conservation. A report to the Council of Europe Environment Conservation and Management. 
Division 48. Strasbourg. 
3 Frazer, N.B. & L.M. Ehrhart (1985). Preliminary Growth Models for Green, Chelonia mydas, 
and Loggerhead, Caretta caretta, Turtles in the Wild. Copeia 1985: 73-79. 
4 Dodd, C.K. (1988). Synopsis of the Biological Data on the Loggerhead Sea Turtle Caretta 
caretta (Linneaus 1758). U.S. Fish and Wildl. Serv. Biol. Rep. 88(14), 35-82 
5 Dodd, C.K. (1988). Synopsis of the Biological Data on the Loggerhead Sea Turtle Caretta 
caretta (Linneaus 1758). U.S. Fish and Wildl. Serv. Biol. Rep. 88(14), 35-82  
6 Dodd, M.G. & A.H. Mackinnon (2001). Loggerhead turtle (Caretta caretta) nesting in Georgia, 
2001. Georgia Department of Natural Resources unpublished report submitted to the U.S. Fish 
and Wildlife Service for grant E-5-1. Coastal Endangered Species Management; Bain, R., 
Jewell S.D., Schwagerl J., & B.S. Neely, Jr (1997). Sea turtle nesting and reproductive success 
at the Hobe Sound National Wildlife Refuge (Florida) 1972-1985. U.S. Fish and Wildlife Service 
unpublished report. 
7 Mrosovsky N. (1994). Sex ratios of sea turtles. Journal of Experimental Zoology 270:16-27. 
8 Crews, D., Bergeron J. M., Bull J. J., Flores D., Tousignant A., Skipper J. K., & T. Wibbels 
(1994). Temperature-dependent sex determination in reptiles: proximate mechanisms, ultimate 
outcomes, and practical applications. Developmental Genetics 15:297-312. 
9 Carr, A.F. Jr. (1986). Rips, FADS, and little loggerheads. Bioscience 36(2):92-100; 
Witherington B. E. (1994). Some 'Lost-Year' turtles found. Pages 194–197 in B. A. Schroeder 
and B. E. Witherington, compilers. Proceedings of the 13th Annual Symposium on Sea Turtle 
Biology and Conservation. NOAA Technical Memorandum NMFS-SEFSC-341; Witham R. 
(1980). The "lost year" question in young sea turtles. Amer. Zool. 20:525-530. 
10 Carr, A.F. Jr. (1986). Rips, FADS, and little loggerheads. Bioscience 36(2):92-100. 
11 Aguilar R., Mas J. & X Pastor (1993). Las tortugas marinas y la pesca con palangre de 
superficie en el Mediterráneo. Greenpeace Internacional. Proyecto Mediterráneo. Palma de 
Mallorca. Islas Baleares. Agosto 1993; Aguilar R., Mas J. & X Pastor (1993). Capturas 
Accidentales de tortugas marinas en los palangres de superficie del Mediterráneo: incidencia, 
tamaños y origen. Actas del Primer Congreso de la Naturaleza de la Región de Murcia. 
Cartagena, 9-12 octubre 1993. 
12 Bolten, A.B., Bjorndal, K.A., Martins, H.R., Dellinger, T., Biscoito, M.J., Encalada, S.E., & 
B.W. Bowen (1998). Transatlantic developmental migrations of loggerhead sea turtles 
demonstrated by mtDNA sequence analysis. Ecological Applications 8(1): 1-7 
13 Laurent, L., Lescure J., Excoffier L., Bowen B., Domingo M., Hadjichristophorou M., Kornaraki 
L., & G. Trabuchet (1993). Genetic studies of relationships between Mediterranean and Atlantic 
populations of loggerhead turtle Caretta caretta with a mitochondrial marker. Compte Rendu de 
l’Académie des Sciences, Paris 316:1233-1239. 
14 Juan Antonio Camiñas. Instituto Español de Oceanografía en Fuengirola, Málaga (España) 
(pers.comm). Una tortuga boba (Caretta caretta) marcada en el Mediterráneo es encontrada en 
Cuba. 
15 Ver, por ejemplo: Macías D., M. J. Gómez-Vives & J. M. de la Serna (2004). Desembarcos de 
especies asociadas a la pesquería de palangre de superficie dirigido al pez espada (Xiphias 
gladius) en el Mediterráneo durante 2001 y 2002. Col. Vol. Sci. Pap. ICCAT, 56(3): 981-986 
(2004); Mejuto J. & B. García-Cortés (2004). Preliminary relationships between the wet fin 
weight and the body weight of some large pelagic sharks caught by the Spanish surface 
longline fleet. Col. Vol. Sci. Pap. ICCAT, 56(1): 243-253 (2004) 
16 NMFS (2003). Stock Assessment and Fishery Evaluation for Atlantic Highly Migratory 
Species. National Marine Fisheries Service 
17 Aguilar, R., Mas, J. & X. Pastor (1992). Impact of Spanish swordfish longline fisheries on the 
loggershead sea turtle Caretta caretta population in the Western Mediterranean. 12th Annual 
Workshop on Sea Turtle Biology and Conservation. Jeckill Island, GA (USA). 
18 Ver, por ejemplo: Groombridge, B. (1990): Marine turtles in the Mediterranean: distribution, 
population status, conservation. A report to the Council of Europe Environment Conservation 
and Management. Division 48. Strasbourg; Panou, A., Antypas, G., Giannopoulos, Y., 
Moschonas, S., Mourelatos, D. C. G., Toumazatos, P., Tselentis, L., Voutsinas, N. and 



                                                                                                                                               
Voutsinas, V. (1992) Incidental catches of loggerhead turtles Caretta caretta in swordfish long-
lines in the Ionian sea, Greece. TESTUDO. 3 (4): 47 - 57. 
19 Aguilar, R., Mas, J. & X. Pastor (1992). Impact of Spanish swordfish longline fisheries on the 
loggershead sea turtle Caretta caretta population in the Western Mediterranean. 12th Annual 
Workshop on Sea Turtle Biology and Conservation. Jeckill Island, GA (USA). 
20 Epperly, S. & E. Prince (2002). Dvelopment of a experimental design and research plan to 
estimate post-hooking survival of sea turtles capturedin pelagic longline fisheries. In Watson 
J.W., Foster, D.G., Epperly S., & A. Shah (2002). Experiments in the Western Atlantic Northeast 
distant waters to evaluate sea turtle mitigation measures in the pelagic longline fishery. Report 
on experiments conducted in 2001. NoAA Fisheries. May, 23.2002. 
21 Lewison R.L., Freeman S.A., & L.B. Crowder (2004). Quantifying the effects of fisheries on 
threatened species: the impact of pelagic longlines on loggerhead and leatherback sea turtles. 
Ecology Letters, (2004) 7: 221–231 
22 Aguilar, R., Mas, J. & X. Pastor (1992). Impact of Spanish swordfish longline fisheries on the 
loggershead sea turtle Caretta caretta population in the Western Mediterranean. 12th Annual 
Workshop on Sea Turtle Biology and Conservation. Jeckill Island, GA (USA). 
23 Lewison R.L., Freeman S.A., & L.B. Crowder (2004). Quantifying the effects of fisheries on 
threatened species: the impact of pelagic longlines on loggerhead and leatherback sea turtles. 
Ecology Letters, (2004) 7: 221–231 
24 ICCAT (2003). Swordfish. Report 2002-2003. International Commission for the Conservation 
of Atlantic Tunas. Madrid, Spain. 
25 Palko B.J., Beardsley G.L. & W.J. Richards (1981). Synopsis of the biology of the swordfish, 
Xiphias gladius, Linnaeus. NOAA Tech Rep NMFS Circ 441. 
26 Kailola, P.J., Williams, M. J., Stewart, P. C., Reicheit, R. E., McNee, A., & C. Grieve (1993). 
Australian fisheries resources. Bureau of Resource Studies, Canberra. 
27 IGFA (2001) Database of IGFA angling records until 2001. IGFA, Fort Lauderdale, USA; 
NRDC (1998). Swordfish in the North Atlantic: The Case for Conservation. Natural Resource 
Defense Council, 1998. 
28 Arocha F., & D.W. Lee (1996). Maturity at size, reproductive seasonality, spawning frequency, 
fecundity and sex ratio in swordfi sh from the Northwest Atlantic. Int. Comm. Conserv. Atl. 
Tunas, Coll. Vol. Sci. Pap., vol. 45(2):350–357. 
29 ICCAT (2003). Swordfish. Report 2002-2003. International Commission for the Conservation 
of Atlantic Tunas. Madrid, Spain. 
30 Ward, P & S. Elscot (2000). Broadbill swordfish: Status of world fisheries. Bureau of Rural 
Sciences, Canberra. 
31 NMFS (1997). Draft Amendment 1 to the Fishery Management Plan for Atlantic Swordfish, 
Including an Environmental Assessment and Regulatory Impact Review. National Marine 
Fisheries Service. 
32 IOTC (2001). Report of the second session of the IOTC working party on billfish, St Gilles, La 
Reunion, November 5-8, 2001. IOTC. Seychelles. 
33 ICCAT (2003). Swordfish. Report 2002-2003. International Commission for the Conservation 
of Atlantic Tunas. Madrid, Spain. 
34 Ver, por ejemplo: Liming ,S. & X. Liuxiong (2004). Preliminary analysis of the biological 
characteristics of swordfish (Xiphias gladius) sampled from the Chinese tuna longlining fleet in 
the Central Atlantic Ocean. Col. Vol. Sci. Pap. ICCAT, 56(3): 940-946 (2004); Yokawa K. & T. 
Fukuda (2004). Swordfish dead discards and live releases by Japanese longliners in the North 
Atlantic Ocean in 2000-2002. Col. Vol. Sci. Pap. ICCAT, 56(3): 967-977 (2004) 
35 Ver, por ejemplo: Matsumoto, T., H. Saito & N. Miyabe (2004). Report of the observer 
program for the Japanese tuna longline fishery in the Atlantic Ocean from September 2002 to 
January 2003. Col. Vol. Sci. Pap. ICCAT, 56(1): 254- 281 (2004); A. Fenech Farrugia, de la 
Serna J.M., & J. Ortiz de Urbina (2004). Description of swordfish by-catch made with bluefin 
tuna longlines near Malta during 2002. Col. Vol. Sci. Pap. ICCAT, 56(3): 912-920 (2004). 
36 ICCAT (2003). Swordfish. Report 2002-2003. International Commission for the Conservation 
of Atlantic Tunas. Madrid, Spain. 
37 ICCAT (2002). Report of the Standing Committee on Research and Statistics (SCRS). 
International Commission for the Conservation of Atlantic Tunas. Madrid, Spain. 
38 de la Serna, J.M., Ortiz de Urbina J.M., & D. Macias (1996). Observations on sex ratio, 
maturity and fecundity by length-class for swordfi sh (Xiphias gladius) captured with surface 



                                                                                                                                               
longline in the Western Mediterranean. Int. Comm. Conserv. Atl. Tunas, Coll. Vol. Sci. Pap., vol. 
45(1): 115–139. 
39 ICCAT (2003). Swordfish. Report 2002-2003. International Commission for the Conservation 
of Atlantic Tunas. Madrid, Spain. 
40 UICN (2000) Redlist 2000. 
41 Dodd, C. K., Jr. (1988). Synopsis of the biological data on the loggerhead sea turtle 
CARETTA CARETTA (Linnaeus 1758). U.S. Fish and Wildlife Service, Biol. Rep. 88(14). 
42 Lowe, D., Matthews, J. &C.J. Moseley (1990). The official World Wildlife Fund guide to 
endangered species of North America. Washington, DC: Beacham Publishing, Inc. 
43 Frazer N.B. (1986) Survival from egg to adulthood in a declining population of loggerhead 
turtles, Caretta caretta. Herpetologica 42:47-55 
44 NMFS (2002). 90-day finding for a petition to reclassify the northern and Florida Panhandle 
subpopulations of the loggerhead as distinct population segments with endangered status and 
to designate critical habitat. Federal Register 67(107):38459-38461. National Marine Fisheries 
Service. 4 June 2002.; Encalada, S.E., Bjorndal K.A., Bolten A.B., Zurita J.C., Schroeder B., 
Possardt E., Sears C. J., & B. W. Bowen (1998). Population structure of loggerhead turtle 
(Caretta caretta) nesting colonies in the Atlantic and Mediterranean as inferred from 
mitochondrial DNA control region sequences. Mar. Biol. 130:567–575; Pearce A.F (2001). 
Contrasting population structure of the loggerhead turtle (Caretta caretta) using mitochondrial 
and nuclear DNA markers. M.S. thesis. University of Florida, Gainesville, Florida; Laurent, L., 
Casale P., Bradai M.N., Godley B.J., Gerosa G., Broderick A.C., Schroth W., Schierwater B., 
Levy A.M., Freggi D., Abd El-Mawla E. M., Hadoud D.A., Gomati H.E., Domingo M., 
Hadjichristophosou M., Kornaraky L., Demirayak F., & C.H. Gautier (1998). Molecular resolution 
of marine turtle stock composition in fishery bycatch: a case study in the Mediterranean. Mol. 
Ecol. 7:1529–1542; Márquez-M., R. 1990. FAO Species Catalogue, Vol. 11. Sea turtles of the 
world, an annotated and illustrated catalogue of sea turtle species known to date. FAO 
Fisheries Synopsis, 125. 
45 Meylan A., Schroeder B., & A. Mosier(1995). Sea Turtle Nesting Activity in the State of 
Florida, 1979-1992. Florida Marine Research Institute, Florida Department of Environmental 
Protection. Florida Marine Research Publications: 1995. 
46 FWS (no data). Loggerhead sea turtle (caretta caretta) factsheet. & U.S. Fish and Wildlife 
Service http://northflorida.fws.gov/SeaTurtles/Turtle%20Factsheets/loggerhead-sea-turtle.htm; 
NMFS-FWS (1998). Recovery plan for U.S. Pacific populations of the loggerhead turtle (Caretta 
caretta). National Marine Fisheries Service, Silver Spring, MD. National Marine Fisheries 
Service & U.S. Fish and Wildlife Service. 1998. 
47 Jenkins L.D., (2002). The science and policy behind proposed sea turtle conservation 
measures. Endangered Species Update 19(2):35-40; Taylor B.L. (1992). Population viability 
analysis for the Little Cumberland Island population of loggerhead turtles (Caretta caretta). 
Abstract, 6th Annual Meeting of the Society for Conservation Biology, p. 122. 
48 Laurent, L., Casale P., Bradai M.N., Godley B.J., Gerosa G., Broderick A.C., Schroth W., 
Schierwater B., Levy A.M., Freggi D., Abd El-Mawla E. M., Hadoud D.A., Gomati H.E., Domingo 
M., Hadjichristophosou M., Kornaraky L., Demirayak F., & C.H. Gautier (1998). Molecular 
resolution of marine turtle stock composition in fishery bycatch: a case study in the 
Mediterranean. Mol. Ecol. 7:1529–1542. 
49 Groombridge, B. (1990): Marine turtles in the Mediterranean: distribution, population status, 
conservation. A report to the Council of Europe Environment Conservation and Management. 
Division 48. Strasbourg; Broderick A. C., Glen F., Godley B.J. & G.C. Hays (2002). Estimating 
the number of green and loggerhead turtles nesting annually in the Mediterranean. Oryx Vol 36 
No 3 July 2002 
50 Watson J.W., Foster D.G., Epperly S., & A. Shah (2003). Experiments in the Western Atlantic 
Northeast distant waters to evaluate sea turtle mitigation measures in the pelagic longline 
fishery. Report on experiments conducted in 2001-2003. U.S. Department of Commerce. 
National Oceanic and Atmospheric Administration. NOAA Fisheries. February 4, 2004 
 
 


