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Threats from fisheries to sea turtles

Hooked in longlines (industrial or artisanal)

Entangled in longlines

Caught in purse seines

Entangled in FADs or in webbing under FADs

Caught in gill or trammel nets

Caught in trawls



Observer drawing of entangled turtleTurtles may be entangled in the FAD webbing

34 in 2016, but number is biased high



Captures of sea turtles – Eastern Pacific

FOB sets
Avg All 
years 2000 2001 2002 2003 2012 2013 2014 2015

Leatherback 2 1 0 1 0 1 1 8
Olive ridley 479 459 765 709 755 398 417 309
Unidentified 141 91 206 159 169 99 184 136
Hawksbill 7 4 5 8 6 5 8 7

Loggerhead 23 2 10 16 14 22 24 28
Black/Green 80 97 140 112 107 78 59 70

Total 731 654 1126 1005 1051 603 693 558


Turtle capture

		Observed turtle Capture - DOLPHIN sets - EPO purse seine																		Observed turtle Capture - SCHOOL sets - EPO purse seine																		Observed turtle Capture - FOB sets - EPO purse seine																		Observed turtle Capture - ALL SET TYPES - EPO purse seine

		Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total

		1993		18		2		3		2		90		35		150				1993		220		1		0		28		367		87		703				1993		54		1		2		3		273		61		394				1993		292		4		5		33		730		183		1247

		1994		11		4		0		2		101		59		177				1994		166		3		2		8		102		23		304				1994		128		5		3		5		447		146		734				1994		305		12		5		15		650		228		1215

		1995		8		0		0		3		90		52		153				1995		196		2		0		26		81		27		332				1995		180		8		0		9		535		128		860				1995		384		10		0		38		706		207		1345

		1996		4		6		0		1		72		36		119				1996		62		0		0		18		62		41		183				1996		138		8		5		12		513		147		823				1996		204		14		5		31		647		224		1125

		1997		16		0		1		1		92		45		155				1997		59		2		1		15		188		70		335				1997		164		4		3		7		526		175		879				1997		239		6		5		23		806		290		1369

		1998		20		3		1		4		165		81		274				1998		13		0		2		5		102		24		146				1998		141		7		1		15		648		115		927				1998		174		10		4		24		915		220		1347

		1999		11		2		0		2		143		64		222				1999		16		5		0		6		110		28		165				1999		103		4		0		9		991		197		1304				1999		130		11		0		17		1244		289		1691

		2000		5		3		1		1		104		72		186				2000		17		1		1		6		214		58		297				2000		92		4		1		2		455		90		644				2000		114		8		3		9		773		220		1127

		2001		8		3		1		2		99		96		209				2001		24		1		0		1		136		42		204				2001		140		5		0		10		765		206		1126				2001		172		9		1		13		1000		344		1539

		2002		15		2		0		8		142		80		247				2002		11		1		1		5		97		31		146				2002		112		8		1		16		709		159		1005				2002		138		11		2		29		948		270		1398

		2003		15		6		1		6		167		77		272				2003		25		2		1		4		146		38		216				2003		107		6		0		14		755		169		1051				2003		147		14		2		24		1068		284		1539

		2004		8		3		4		11		120		45		191				2004		38		4		4		11		110		26		193				2004		65		12		1		10		624		147		859				2004		111		19		9		32		854		218		1243

		2005		21		9		3		14		185		72		304				2005		122		2		1		15		412		69		621				2005		101		1		1		5		607		100		815				2005		244		12		5		34		1204		241		1740

		2006		23		4		2		14		140		76		259				2006		119		11		3		19		337		64		553				2006		106		12		1		39		594		180		932				2006		248		27		6		72		1071		320		1744

		2007		31		2		2		12		137		188		372				2007		56		4		2		38		493		239		832				2007		83		9		3		56		450		127		728				2007		170		15		7		106		1080		554		1932

		2008		12		12		2		12		147		106		291				2008		20		0		3		5		27		17		72				2008		54		7		2		45		408		177		693				2008		86		19		7		62		582		300		1056

		2009		19		6		2		20		110		88		245				2009		12		0		0		5		30		15		62				2009		56		8		1		30		463		137		695				2009		87		14		3		55		603		240		1002

		2010		23		4		0		23		210		186		446				2010		20		0		0		24		128		22		194				2010		71		11		3		34		424		122		665				2010		114		15		3		81		762		330		1305

		2011		25		4		1		16		114		63		223				2011		89		5		1		46		96		28		265				2011		70		5		1		29		502		125		732				2011		184		14		3		91		712		216		1220

		2012		5		2		0		17		90		40		154				2012		42		0		1		19		53		19		134				2012		77		4		1		19		387		99		587				2012		124		6		2		55		530		158		875

		2013		7		2		2		8		66		51		136				2013		10		0		2		9		20		13		54				2013		59		7		1		24		405		170		666				2013		76		9		5		41		491		234		856

		2014		10		2		2		4		82		52		152				2014		16		1		1		1		19		18		56				2014		69		7		7		27		301		131		542				2014		95		10		10		32		402		201		750

		2015		21		2		0		13		78		42		156				2015		12		1		2		6		49		113		183				2015		54		2		4		28		195		174		457				2015		87		5		6		47		322		329		796

		Observed turtle Mortality - DOLPHIN sets - EPO purse seine																		Observed turtle Mortality - SCHOOL sets - EPO purse seine																		Observed turtle Mortality - FOB sets - EPO purse seine																		Observed turtle Mortality - ALL SET TYPES - EPO purse seine

		Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total

		1993		0		0		0		0		12		2		14				1993		13		0		0		2		40		16		71				1993		2		0		0		0		23		3		28				1993		15		0		0		2		75		21		113

		1994		0		0		0		0		10		7		17				1994		9		1		0		1		15		2		28				1994		7		0		1		0		50		34		92				1994		16		1		1		1		75		43		137

		1995		1		0		0		0		11		3		15				1995		2		0		0		1		10		7		20				1995		10		0		0		0		66		24		100				1995		13		0		0		1		87		34		135

		1996		0		1		0		0		7		2		10				1996		1		0		0		0		6		4		11				1996		11		0		0		0		47		30		88				1996		12		1		0		0		60		36		109

		1997		2		0		0		1		6		2		11				1997		3		0		0		1		14		15		33				1997		8		0		0		1		52		25		86				1997		13		0		0		3		72		42		130

		1998		1		0		0		0		16		6		23				1998		1		0		0		0		19		8		28				1998		7		3		0		1		66		26		103				1998		9		3		0		1		101		40		154

		1999		2		1		0		0		8		3		14				1999		2		0		0		2		14		4		22				1999		4		1		0		1		81		39		126				1999		8		2		0		3		103		46		162

		2000		0		0		0		0		8		2		10				2000		0		0		0		0		25		8		33				2000		6		1		0		1		45		17		70				2000		6		1		0		1		78		27		113

		2001		0		0		0		0		3		5		8				2001		2		0		0		0		9		14		25				2001		5		1		0		1		49		22		78				2001		7		1		0		1		61		41		111

		2002		0		0		0		0		6		2		8				2002		0		0		0		0		3		5		8				2002		3		0		0		0		21		6		30				2002		3		0		0		0		30		13		46

		2003		0		0		0		0		3		2		5				2003		0		0		0		0		4		0		4				2003		0		0		0		0		16		5		21				2003		0		0		0		0		23		7		30

		2004		0		0		0		0		2		0		2				2004		0		0		0		0		3		1		4				2004		0		0		0		0		8		4		12				2004		0		0		0		0		13		5		18

		2005		0		0		0		0		3		1		4				2005		1		0		0		0		3		4		8				2005		1		0		0		0		7		4		12				2005		2		0		0		0		13		9		24

		2006		0		0		0		0		3		0		3				2006		0		0		0		0		4		0		4				2006		2		0		0		1		8		1		12				2006		2		0		0		1		15		1		19

		2007		0		0		0		0		2		2		4				2007		1		1		0		0		1		0		3				2007		0		1		0		1		6		7		15				2007		1		2		0		1		9		9		22

		2008		0		0		0		0		0		0		0				2008		0		0		0		0		0		0		0				2008		0		0		0		1		4		1		6				2008		0		0		0		1		4		1		6

		2009		0		0		0		0		2		1		3				2009		0		0		0		0		0		1		1				2009		1		0		0		0		10		3		14				2009		1		0		0		0		12		5		18

		2010		0		0		0		0		1		1		2				2010		2		0		0		0		3		1		6				2010		0		1		0		1		4		3		9				2010		2		1		0		1		8		5		17

		2011		0		0		0		0		1		0		1				2011		1		0		0		1		0		1		3				2011		1		0		0		0		6		0		7				2011		2		0		0		1		7		1		11

		2012		0		0		0		0		0		0		0				2012		0		0		0		0		0		0		0				2012		0		0		0		0		5		3		8				2012		0		0		0		0		5		3		8

		2013		0		0		0		0		0		0		0				2013		0		0		0		0		1		0		1				2013		1		1		0		0		6		2		10				2013		1		1		0		0		7		2		11

		2014		0		1		0		0		0		0		1				2014		0		0		0		0		0		0		0				2014		0		0		0		1		3		1		5				2014		0		1		0		1		3		1		6

		2015		0		0		0		0		1		0		1				2015		0		0		0		0		0		3		3				2015		0		0		0		0		2		0		2				2015		0		0		0		0		3		3		6

		Estimated turtle Mortality - DOLPHIN sets - EPO purse seine																		Estimated turtle Mortality - SCHOOL sets - EPO purse seine																		Estimated turtle Mortality - FOB sets - EPO purse seine																		Estimated turtle Mortality - ALL SET TYPES - EPO purse seine

		Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total				Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total

		1993		0.0		0.0		0.0		0.0		13.3		2.0		15.3				1993		13.0		0.0		0.0		3.6		40.9		16.0		73.5				1993		2.0		0.0		0.0		0.0		23.9		3.0		28.9				1993		15.0		0.0		0.0		3.6		78.0		21.0		117.7

		1994		0.0		0.0		0.0		0.0		13.5		9.3		22.8				1994		9.2		1.8		0.0		1.8		16.8		2.0		31.7				1994		7.2		0.0		1.0		0.0		50.4		34.5		93.1				1994		16.4		1.8		1.0		1.8		80.7		45.9		147.6

		1995		1.0		0.0		0.0		0.0		14.3		3.0		18.3				1995		2.0		0.0		0.0		2.0		11.0		7.0		22.1				1995		10.0		0.0		0.0		0.0		66.2		24.0		100.3				1995		13.1		0.0		0.0		2.0		91.5		34.1		140.6

		1996		0.0		1.0		0.0		0.0		9.2		2.0		12.2				1996		1.0		0.0		0.0		0.0		9.2		5.6		15.9				1996		11.0		0.0		0.0		0.0		47.4		30.0		88.4				1996		12.0		1.0		0.0		0.0		65.8		37.6		116.5

		1997		2.0		0.0		0.0		1.0		7.3		2.0		12.3				1997		3.0		0.0		0.0		2.6		32.7		15.0		53.3				1997		8.0		0.0		0.0		1.0		53.8		25.0		87.8				1997		13.0		0.0		0.0		4.6		93.8		42.0		153.4

		1998		1.0		0.0		0.0		0.0		20.0		7.0		28.0				1998		1.0		0.0		0.0		0.0		21.5		8.0		30.6				1998		7.0		3.0		0.0		1.0		66.0		26.0		103.0				1998		9.0		3.0		0.0		1.0		107.6		41.0		161.6

		1999		3.9		1.0		0.0		0.0		8.9		3.0		16.8				1999		2.0		0.0		0.0		3.0		17.9		4.0		26.8				1999		5.0		1.0		0.0		1.0		82.1		39.0		128.1				1999		10.9		2.0		0.0		4.0		108.9		46.0		171.8

		2000		0.0		0.0		0.0		0.0		10.8		2.0		12.8				2000		0.0		0.0		0.0		0.0		29.0		9.3		38.3				2000		6.0		1.0		0.0		1.8		45.8		17.2		71.9				2000		6.0		1.0		0.0		1.8		85.6		28.5		123.0

		2001		0.0		0.0		0.0		0.0		4.1		5.0		9.1				2001		2.0		0.0		0.0		0.0		10.8		14.0		26.8				2001		5.8		1.0		0.0		1.0		51.2		22.0		81.0				2001		7.8		1.0		0.0		1.0		66.1		41.0		116.9

		2002		0.0		0.0		0.0		0.0		7.0		2.0		9.0				2002		0.0		0.0		0.0		0.0		3.0		5.0		8.0				2002		3.0		0.0		0.0		0.0		22.9		6.0		31.9				2002		3.0		0.0		0.0		0.0		32.8		13.0		48.9

		2003		0.0		0.0		0.0		0.0		3.0		3.0		6.0				2003		0.0		0.0		0.0		0.0		4.0		0.0		4.0				2003		0.0		0.0		0.0		0.0		16.2		5.0		21.2				2003		0.0		0.0		0.0		0.0		23.2		8.0		31.2

		2004		0.0		0.0		0.0		0.0		2.0		0.0		2.0				2004		0.0		0.0		0.0		0.0		3.0		1.9		4.9				2004		0.0		0.0		0.0		0.0		8.0		4.0		12.0				2004		0.0		0.0		0.0		0.0		13.0		5.9		18.9

		2005		0.0		0.0		0.0		0.0		4.0		1.0		5.0				2005		1.0		0.0		0.0		0.0		6.3		7.3		14.6				2005		1.0		0.0		0.0		0.0		7.0		4.0		12.0				2005		2.0		0.0		0.0		0.0		17.3		12.3		31.6

		2006		0.0		0.0		0.0		0.0		3.0		0.0		3.0				2006		0.0		0.0		0.0		0.0		4.0		0.0		4.0				2006		2.0		0.0		0.0		1.0		8.0		1.0		12.0				2006		2.0		0.0		0.0		1.0		15.0		1.0		19.0

		2007		0.0		0.0		0.0		0.0		3.0		2.0		5.0				2007		1.0		1.9		0.0		0.0		1.0		0.0		3.9				2007		0.0		1.0		0.0		1.0		6.0		7.0		15.0				2007		1.0		2.9		0.0		1.0		10.0		9.0		23.9

		2008		0.0		0.0		0.0		0.0		0.0		0.0		0.0				2008		0.0		0.0		0.0		0.0		0.0		0.0		0.0				2008		0.0		0.0		0.0		1.0		4.0		1.0		6.0				2008		0.0		0.0		0.0		1.0		4.0		1.0		6.0

		2009		0.0		0.0		0.0		0.0		2.0		1.0		3.0				2009		0.0		0.0		0.0		0.0		0.0		1.0		1.0				2009		1.0		0.0		0.0		0.0		10.0		3.0		14.0				2009		1.0		0.0		0.0		0.0		12.0		5.0		18.0

		2010		0.0		0.0		0.0		0.0		1.0		1.0		2.0				2010		2.0		0.0		0.0		0.0		3.0		1.0		6.0				2010		0.0		1.0		0.0		1.0		4.0		3.0		9.0				2010		2.0		1.0		0.0		1.0		8.0		5.0		17.0

		2011		0.0		0.0		0.0		0.0		1.0		0.0		1.0				2011		1.0		0.0		0.0		1.0		0.0		1.0		3.0				2011		1.0		0.0		0.0		0.0		6.0		0.0		7.0				2011		2.0		0.0		0.0		1.0		7.0		1.0		11.0

		2012		0.0		0.0		0.0		0.0		0.0		0.0		0.0				2012		0.0		0.0		0.0		0.0		0.0		0.0		0.0				2012		0.0		0.0		0.0		0.0		5.0		3.0		8.0				2012		0.0		0.0		0.0		0.0		5.0		3.0		8.0

		2013		0.0		0.0		0.0		0.0		0.0		0.0		0.0				2013		0.0		0.0		0.0		0.0		1.0		0.0		1.0				2013		1.0		1.0		0.0		0.0		6.7		2.1		10.8				2013		1.0		1.0		0.0		0.0		7.7		2.1		11.8

		2014		0.0		1.0		0.0		0.0		0.0		0.0		1.0				2014		0.0		0.0		0.0		0.0		0.0		0.0		0.0				2014		0.0		0.0		0.0		1.0		3.0		1.0		5.1				2014		0.0		1.0		0.0		1.0		3.0		1.0		6.1

		2015		0.0		0.0		0.0		0.0		1.0		0.0		1.0				2015		0.0		0.0		0.0		0.0		0.0		4.0		4.0				2015		0.0		0.0		0.0		0.0		2.0		0.0		2.0				2015		0.0		0.0		0.0		0.0		3.0		4.0		7.0

																																								71.2		9.0		1.0		10.8		595.6		260.8





Turtles captured

		Dolphin sets		Avg All years		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010				2011		2012		2013		2014		2015

		Leatherback turtle		1		1		1				1		4		3		2		2		2		2						1				2		2

		Olive ridley turtle		124		104		99		142		167		120		185		140		137		147		110		210				114		90		66		82		78

		Marine turtles, nei		83		72		96		80		77		45		72		76		188		106		88		186				63		40		51		52		42

		Hawksbill turtle		4		3		3		2		6		3		9		4		2		12		6		4				4		2		2		2		2

		Loggerhead turtle		11		1		2		8		6		11		14		14		12		12		20		23				16		17		8		4		13

		Black/Green turtle		16		5		8		15		15		8		21		23		31		12		19		23				25		5		7		10		21

		Total		240		186		209		247		272		191		304		259		372		291		245		446				223		154		136		152		156



		School sets		Avg All years		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010				2011		2012		2013		2014		2015

		Leatherback turtle		2		1				1		1		4		1		3		2		3		1						1		1		2		2		2

		Olive ridley turtle		148		214		136		97		146		110		412		337		495		29		30		128				96		53		22		19		49

		Marine turtles, nei		52		58		42		31		38		26		71		64		239		17		15		22				31		19		14		24		114

		Hawksbill turtle		2		1		1		1		2		4		2		11		4										5						1		1

		Loggerhead turtle		14		6		1		5		4		11		15		19		39		5		5		24				46		19		10		1		7

		Black/Green turtle		40		17		24		11		25		38		125		119		56		20		13		20				89		42		13		16		12

		Total		257		297		204		146		216		193		626		553		835		74		64		194				268		134		61		63		185



		FOB sets		Avg All years		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010				2012		2013		2014		2015		2015

		Leatherback 		2		1		0		1		0		1		1		1		4		2		1		3				1		1		8				4

		Olive ridley 		479		459		765		709		755		625		612		607		473		414		482		436				398		417		309				202

		Unidentified		141		91		206		159		169		154		102		180		133		183		150		124				99		184		136				182

		Hawksbill 		7		4		5		8		6		12		2		12		10		8		8		11				5		8		7				3

		Loggerhead 		23		2		10		16		14		10		5		39		57		47		31		34				22		24		28				28

		Black/Green 		80		97		140		112		107		65		103		114		85		62		58		72				78		59		70				55

		Total		731		654		1126		1005		1051		867		825		953		762		716		730		680				603		693		558				474



		All sets		Avg All years		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010				2011		2012		2013		2014		2015

		Black/Green turtle		140		119		172		138		147		111		249		256		172		94		90		115				187		125		79		96		88

		Hawksbill turtle		13		8		9		11		14		19		13		27		16		20		14		15				14		7		10		10		6

		Leatherback turtle		5		3		1		2		2		9		5		6		8		7		4		3				4		2		5		12		6

		Loggerhead turtle		50		9		13		29		24		32		34		72		108		64		56		81				91		58		42		33		48

		Marine turtles, nei		284		221		344		270		284		225		245		320		560		306		253		332				219		158		249		212		338

		Olive ridley turtle		783		777		1000		948		1068		855		1209		1084		1105		590		622		774				715		541		505		410		329

		Total		1275		1137		1539		1398		1539		1251		1755		1765		1969		1081		1039		1320				1230		891		890		773		815







Year Black/Green Hawksbill Leatherback Loggerhead Olive ridley Unidentified Total
1994 7 0 1 0 50 34 93
1995 10 0 0 0 66 24 100
1996 11 0 0 0 47 30 88
1997 8 0 0 1 54 25 88
1998 7 3 0 1 66 26 103
1999 5 1 0 1 82 39 128

Recent years
2013 1 1 0 0 7 2 11
2014 0 0 0 1 3 1 5
2015 0 0 0 0 2 0 2

Ave 1993-2015 3.1 0.4 0.0 0.5 25.9 11.3 41.2

Sea turtle mortality in F. obj sets in the Eastern Pacific


Sheet1

		Estimated turtle Mortality - FOB sets - EPO purse seine

		Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total

		1993		2.0		0.0		0.0		0.0		23.9		3.0		28.9

		Year		Black/Green		Hawksbill		Leatherback		Loggerhead		Olive ridley		Unidentified		Total

		1994		7		0		1		0		50		34		93

		1995		10		0		0		0		66		24		100

		1996		11		0		0		0		47		30		88

		1997		8		0		0		1		54		25		88

		1998		7		3		0		1		66		26		103

		1999		5		1		0		1		82		39		128

		2000		6		1		0		2		46		17		72

		2001		6		1		0		1		51		22		81

		2002		3		0		0		0		23		6		32

		2003		0		0		0		0		16		5		21

		2004		0		0		0		0		8		4		12

		2005		1		0		0		0		7		4		12

		2006		2		0		0		1		8		1		12

		2007		0		1		0		1		6		7		15

		2008		0		0		0		1		4		1		6

		2009		1		0		0		0		10		3		14

		2010		0		1		0		1		4		3		9

		2011		1		0		0		0		6		0		7

		2012		0		0		0		0		5		3		8

		Recent years

		2013		1		1		0		0		7		2		11

		2014		0		0		0		1		3		1		5

		2015		0		0		0		0		2		0		2

				71.2		9.0		1.0		10.8		595.6		260.8		948.4



		Ave 1993-2015		3.1		0.4		0.0		0.5		25.9		11.3		41.2







Mitigation actions and equipment

• PS: Release, non[entangling FADs







Actions for purse seine fishers 

•Follow FAO Guidelines
•Release turtles alive and help recovery
•Disentangle turtles from webbing under FADs
•Train crews in release techniques
•Deploy speedboat where net goes up
•Stop lifting of the net if turtle entangled
•Use dipnets to handle turtles



Fishing gears and sea turtles

Coastal 
Gillnets

High Seas 
Longlines

Purse 
seines

Trawls Artisanal 
longlines









https://www.iattc.org/Downloads.htm
Gear description forms  and manual   





Guatemala
El Salvador

Costa Rica
Panama

Colombia

Ecuador
Peru

Nicaragua

Longline fisheries in the region

• TBS (Tuna, Billfish, Shark)
• Mahi mahi

Mexico

Eastern Pacific Regional Program to Reduce Sea 
Turtle Mortality in Small-scale Longline Fisheries



Hook exchanges in the Program
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For small mahi-mahi, J hooks are more effective

Equal catch line
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Circle hook size 14/0
Circle hook size 15/0

Observer effort 
used in analysis J C14 C15 Total

Nr of hooks 10919 10900 10381 32200

Hook type
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Sea turtle hookings

Hook type
C13W JC16
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Nr. turtles hooked: 45 (37: Olive Ridley, 8: Black)

33%



Test of hook performance for turtles
• The log of the odds that a hook caught a turtle was modeled  

using logistic regression, with explanatory variables: 
• location effect (Peru, Ecuador)
• hook-type effect (J, C13W, C16)   (p-value=0.039    * ). 

J vs C13W   (p-value C13W = 0.0445   *  )
J vs C16       (p-value C16    = 0.0185   ** )

• location-hook-type interaction       (p-value=0.233  NS).

• fishing operation effect (to account for pairing of hooks on the same 
line; fixed effect)

• Likelihood ratio statistics were used to test for significance
of terms in the model; p-values for these tests were derived
using randomization methods.



Proportion of hooked turtles swallowing the hook

Hook type
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Test of the proportion of hooks swallowed

• The log of the odds that a hooked turtle swallowed the hook 
was modeled using logistic regression, with explanatory 
variables: 

• location effect (Peru, Ecuador)
• hook-type effect (J, C13W, C16) (p-value = 0.011 * ). 

J vs C13W   (p-value C13W = 0.031  *   )
J vs C16       (p-value C16 = 0.057    ~ *)

• (There were insufficient data to model interactions or a fishing 
operation effect.)

• Likelihood ratio statistics (asymptotic F distribution) and t-
tests were used to test for significance of terms in the model.



Percentage of hooked mahi mahi for the 
different hook types

Hook type

J C16C13W
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Length distribution of mahi mahi
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Species or group of especies.
CPUE J 

hook
CPUE C18 

hook Z p-valor

Thunnus albacares 0,42 0,68 1,10 0,308
Coryphaena hippurus 3,40 3,01 -0,27 0,806
Xiphias gladius 0,52 1,03 2,02 0,037
Istiophorus platypterus 1,05 1,22 0,17 0,869
Other billfishes 0,76 0,76 -0,01 0,993
Prionace glauca 1,39 2,20 1,56 0,126
Carcharhinus falciformis 15,55 25,36 2,99 0,002
Alopidae 0,79 0,87 0,39 0,694
Sphyrnidae 0,71 0,92 1,81 0,036
All fishes and condrictios 24,79 36,68 3,25 0,001
Chelonia mydas mydas/agassizii 0,50 0,03 -3,75 0,000
Eretmochelys imbricata 0,03 0,00 ------- -------
Lepidochelys olivacea 0,79 0,33 -2,44 0,012
All turtles 1,31 0,35 -3,54 0,000

J Vs C18  TBS   fishery. 









• Accepted, and about to be published in Rev, in Fish Biol and Fisheries
• Sections on purse seine bycatches, sea turtles – longlines, seabirds –

longlines, small scale longlines and sea turtles, sharks and longlines
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