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Overview

• Background
• Why is this a problem? 
• What can we do about it? 
• Deterrence Guidelines 
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Sarasota Dolphin Research Program



Depredation
• Take bait or catch 

directly from gear
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Scavenging
• Take discarded fish

Illegal Feeding
• Includes attempting 

to feed, teasing & 
directly tossing catch 
in dolphin’s direction

Sarasota Dolphin Research Program

Fishing line

Nature of Interactions



Impacts to Anglers
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Sarasota Dolphin Research Program

Sarasota Dolphin Research Program

Fish with lure attached



Impacts to Dolphins

Sarasota Dolphin Research Program

Photo: NOAASarasota Dolphin Research Program

Boat Strikes Intentional HarmIngestion & Entanglements

Photo: FWC



Are there more dolphins out there? 

Deepwater Horizon: 
• up to a 62% population reduction of 

bottlenose dolphin populations

Unusual Mortality Events (all red circles): 
• 4 affecting dolphin populations since 2010

Unusual Mortality Event = a stranding that is unexpected; involves a significant die-off of any marine mammal population



Strandings & Reports of bottlenose dolphins with rod & reel gear 
attached (2002-2018)

These numbers represent a minimum rate of occurrence and may be 3-11x higher because only a 
portion of animals that strand are detected & recovered 
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Contributing Factors
• Prey Declines: resource competition, impacts from Deepwater Horizon, 

and impacts from Red tide
• Cultural Transmission

Wells (2019)
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Sheet1

		All Possible Interactions (Survey effort only)

				Jan		Feb		Mar		April		May		June		July		Aug		Sep		Oct		Nov		Dec

		2000		0		1		1		1		0		2		0		0		0		0		2		0

		2001		0		1		0		1		0		0		1		1		0		1		0		0

		2002		3		1		1		0		5		0		0		0		1		4		0		0

		2003		2		1		0		0		2		0		0		0		1		1		4		0

		2004		0		1		4		0		0		2		1		0		0		1		4		1

		2005		2		0		1		1		4		1		1		1		0		1		4		0

		2006		3		3		5		3		7		4		3		1		0		3		2		2

		2007		3		2		17		4		5		4		2		6		2		2		4		4

		Total		13		10		29		10		23		13		8		9		4		13		20		7

		average		1.625		1.25		3.625		1.25		2.875		1.625		1		1.125		0.5		1.625		2.5		0.875

		Survey effort+ S/O

				Jan		Feb		Mar		April		May		June		July		Aug		Sep		Oct		Nov		Dec		Check

		2000		8		10		9		12		44		41		46		39		21		19		26		14		289		289

		2001		13		16		12		8		32		70		71		59		7		23		13		8		332		332

		2002		28		16		10		13		22		14		16		20		12		17		8		6		182		182

		2003		12		10		10		13		18		29		45		28		20		15		18		8		226		226

		2004		9		11		19		11		11		15		9		8		5		10		16		8		132		132

		2005		8		11		5		9		17		12		43		44		12		12		15		3		191		191

		2006		12		10		10		9		18		18		30		31		20		11		13		10		192		192

		2007		23		29		31		13		16		29		44		53		13		12		17		12		292		292

		Total		113		113		106		88		178		228		304		282		110		119		126		69		1836		1836

		Average		25.1111111111		25.1111111111		23.5555555556		19.5555555556		39.5555555556		50.6666666667		67.5555555556		62.6666666667		24.4444444444		26.4444444444		28		15.3333333333		408		408

		Standardized Mo. Interactions

				Jan		Feb		Mar		April		May		June		July		Aug		Sep		Oct		Nov		Dec

		2000		0		0.1		0.1111111111		0.0833333333		0		0.0487804878		0		0		0		0		0.0769230769		0

		2001		0		0.0625		0		0.125		0		0		0.014084507		0.0169491525		0		0.0434782609		0		0

		2002		0.1071428571		0.0625		0.1		0		0.2272727273		0		0		0		0.0833333333		0.2352941176		0		0

		2003		0.1666666667		0.1		0		0		0.1111111111		0		0		0		0.05		0.0666666667		0.2222222222		0

		2004		0		0.0909090909		0.2105263158		0		0		0.1333333333		0.1111111111		0		0		0.1		0.25		0.125

		2005		0.25		0		0.2		0.1111111111		0.2352941176		0.0833333333		0.023255814		0.0227272727		0		0.0833333333		0.2666666667		0

		2006		0.25		0.3		0.5		0.3333333333		0.3888888889		0.2222222222		0.1		0.0322580645		0		0.2727272727		0.1538461538		0.2

		2007		0.1304347826		0.0689655172		0.5483870968		0.3076923077		0.3125		0.1379310345		0.0454545455		0.1132075472		0.1538461538		0.1666666667		0.2352941176		0.3333333333

		Total		0.1150442478		0.0884955752		0.2735849057		0.1136363636		0.1292134831		0.0570175439		0.0263157895		0.0319148936		0.0363636364		0.1092436975		0.1587301587		0.1014492754

		Average		0.0647123894		0.0497787611		0.1538915094		0.0639204545		0.0726825843		0.0320723684		0.0148026316		0.0179521277		0.0204545455		0.0614495798		0.0892857143		0.0570652174

		*Fire 2008 defined Red Tide Events						*Fire 2008 defined lag (3 months or 15 weeks)

		Time of Year		Standardized FI interactions

		Jan-00		0						Need info on 1999-2002 red tide events

		Feb-00		0.1						average of non red tide event								0.1826218208

		Mar-00		0.1111111111						average of red tide event								0.0873302225

		Apr-00		0.0833333333						average of red tide lag								0.2027759941

		May-00		0						average of red tide event and lag								0.1183034783

		Jun-00		0.0487804878

		Jul-00		0

		Aug-00		0

		Sep-00		0

		Oct-00		0

		Nov-00		0.0769230769

		Dec-00		0

		Jan-01		0

		Feb-01		0.0625

		Mar-01		0

		Apr-01		0.125

		May-01		0

		Jun-01		0

		Jul-01		0.014084507

		Aug-01		0.0169491525

		Sep-01		0

		Oct-01		0.0434782609

		Nov-01		0

		Dec-01		0

		Jan-02		0.1071428571

		Feb-02		0.0625

		Mar-02		0.1

		Apr-02		0

		May-02		0.2272727273

		Jun-02		0

		Jul-02		0

		Aug-02		0

		Sep-02		0.0833333333

		Oct-02		0.2352941176

		Nov-02		0

		Dec-02		0

		Jan-03		0.1666666667

		Feb-03		0.1

		Mar-03		0

		Apr-03		0

		May-03		0.1111111111

		Jun-03		0

		Jul-03		0

		Aug-03		0

		Sep-03		0.05

		Oct-03		0.0666666667

		Nov-03		0.2222222222

		Dec-03		0

		Jan-04		0

		Feb-04		0.0909090909

		Mar-04		0.2105263158

		Apr-04		0

		May-04		0

		Jun-04		0.1333333333

		Jul-04		0.1111111111

		Aug-04		0

		Sep-04		0

		Oct-04		0.1

		Nov-04		0.25

		Dec-04		0.125

		Jan-05		0.25

		Feb-05		0

		Mar-05		0.2

		Apr-05		0.1111111111

		May-05		0.2352941176

		Jun-05		0.0833333333

		Jul-05		0.023255814

		Aug-05		0.0227272727

		Sep-05		0

		Oct-05		0.0833333333

		Nov-05		0.2666666667

		Dec-05		0

		Jan-06		0.25

		Feb-06		0.3

		Mar-06		0.5

		Apr-06		0.3333333333

		May-06		0.3888888889

		Jun-06		0.2222222222

		Jul-06		0.1

		Aug-06		0.0322580645

		Sep-06		0

		Oct-06		0.2727272727

		Nov-06		0.1538461538

		Dec-06		0.2

		Jan-07		0.1304347826

		Feb-07		0.0689655172

		Mar-07		0.5483870968

		Apr-07		0.3076923077

		May-07		0.3125

		Jun-07		0.1379310345

		Jul-07		0.0454545455

		Aug-07		0.1132075472

		Sep-07		0.1538461538

		Oct-07		0.1666666667

		Nov-07		0.2352941176

		Dec-07		0.3333333333
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Red tide vs hotel

				2000		2000		2000		2001		2001		2001		2002		2002		2002		2003		2003		2003		2004		2004		2004		2005		2005		2005		2006		2006		2006		2007		2007		2007		Average		Average

				Hotel		EW FI		All FI		Hotel		EW FI		All FI		Hotel		EW FI		All FI		Hotel		EW FI		All FI		Hotel		EW FI		All FI		Hotel		EW FI		All FI		Hotel		EW FI		All FI		Hotel		EW FI		All FI		Hotel		EW FI		All FI

		JANUARY		73.40%		0		0		74.86%		0		0		67.20%		0.222222		0.107143		56.97%		0.285714		0.166667		74.02%		0		0		69.00%		0.25		0.25		67.00%		0.571429		0.25		69.00%		0.1		0.130435		69.84%		0.178670625		0.113030625

		FEBRUARY		89.60%		0.125		0.1		86.66%		0.125		0.0625		86.25%		0.111111		0.0625		75.65%		0.125		0.1		85.42%		0.142857		0.090909		81.00%		0		0		80.00%		0.3		0.3		82.00%		0		0.068966		85.48%		0.116121		0.098109375

		MARCH		91.30%		0.125		0.111111		89.25%		0		0		92.89%		0.1		0.1		80.06%		0		0		87.86%		0.375		0.210526		91.00%		0.166667		0.2		85.00%		0.5		0.5		88.00%		1.44444		0.548387		88.69%		0.338888375		0.208753

		APRIL		75.22%		0.125		0.083333		79.36%		0.125		0.125		66.01%		0		0		61.00%		0		0		79.97%		0		0		78.00%		0.111111		0.111111		75.00%		0.333333		0.333333		75.00%		0.333333		0.307692		74.53%		0.128472125		0.120058625

		MAY		70.78%		0		0		65.93%		0		0		58.18%		0.3		0.22727		61.89%		0.2		0.111111		69.64%		0		0		67.00%		0.4		0.235294		66.00%		0.125		0.388889		73.00%		0.571429		0.3125		67.57%		0.199553625		0.159383

		JUNE		70.58%		0.25		0.0478		62.23%		0		0		60.51%		0		0		62.84%		0		0		66.48%		0.2		0.133333		70.00%		0.125		0.083333		63.00%		0		0.222222		63.00%		0.3		0.103448		66.18%		0.109375		0.073767

		JULY		83.47%		0		0		69.10%		0.2		0.014085		66.24%		0		0		70.60%		0		0		68.04%		0.111111		0.111111		70.00%		0.111111		0.023256		67.00%		0		0.1		61.00%		0.1		0.045455		71.69%		0.06527775		0.036738375

		AUGUST		62.55%		0		0		55.41%		0		0.016949		56.54%		0		0		58.42%		0		0		78.25%		0		0		58.00%		0.111111		0.022727		50.00%		0		0.032258		53.00%		0.2		0.113208		62.23%		0.038888875		0.02314275

		SEPTEMBER		47.99%		0		0		40.48%		0		0		42.93%		0.1		0.083333		49.59%		0.1		0.05		58.41%		0		0		47.00%		0		0		48.00%		0		0		44.00%		0.2		0.153846		49.45%		0.05		0.035897375

		OCTOBER		63.29%		0		0		52.92%		0.1111111111		0.043478		53.03%		0.4		0.235294		61.68%		0.1		0.06667		68.00%		0.1		0.1		61.00%		0.083333		0.083333		63.00%		0.3		0.272727		52.60%		0.181818		0.166667		61.05%		0.1595327639		0.121021125

		NOVEMBER		66.25%		0.25		0.076923		58.60%		0		0		54.49%		0		0		62.20%		0.5		0.222222		65.00%		0.4		0.25		66.00%		0.444444		0.266667		67.00%		0.142857		0.153846		57.70%		0.25		0.235294		62.66%		0.248412625		0.150619

		DECEMBER		56.06%		0		0		52.10%		0		0		47.88%		0		0		55.41%		0		0		61.00%		0.125		0.125		59.00%		0		0		54.00%		0.2		0.2		52.20%		0.3		0.333333		55.64%		0.078125		0.082291625

								unaware of red tide at this time

		Red Tides		average hotel use				jan-oct 00		jan-oct 01		jan-oct 02		jan-oct 04		jan-oct 05		jan-oct 06		jan-oct 07				red=entire period red tide

		Jan-Oct 03		63.87%				72.82%		67.62%		64.98%		73.61%		69.20%		66.40%		66.06%				pink=part of period during red tide

		rank		5																				black=red tide absent for entire period

								jan-feb 00		jan-feb 01		jan-feb 02		jan-feb 03		jan-feb 05		jan-feb 06		jan-feb 07

		Jan-Feb 04		79.72%				81.50%		80.76%		76.73%		66.31%		75.00%		73.50%		75.50%				rank: lowest (5), highest (1) for 03-07

		rank		1

								jan-dec 00		jan-dec 01		jan-dec 02		jan-dec 03		jan-dec 04		jan-dec 06		jan-dec 07

		Jan-Dec 05		68.08%				70.87%		65.58%		62.68%		63.03%		71.84%		65.42%		64.21%

		rank		2

								jul-dec 00		jul-dec 01		jul-dec 02		jul-dec 03		jul-dec 04		jul-dec 05		jul-dec 07

		July-Dec 06		65.42%				63.27%		54.77%		53.52%		59.65%		66.45%		60.17%		53.42%

		rank		2

		Overall Red Tide 03-07		Overall Non-Red Tide 03-07

		65.47%		67.56%

		over 30 months total		over 30 months total

		0.5697		1				1=red tide

		0.7565		1				2=no red tide

		0.8006		1

		0.6100		1

		0.6189		1

		0.6284		1

		0.7060		1

		0.5842		1

		0.4959		1

		0.6168		1

		0.6220		2

		0.5541		2

		0.7402		1

		0.8542		1

		0.8786		2

		0.7997		2

		0.6964		2

		0.6648		2

		0.6804		2

		0.7825		2

		0.5841		2

		0.6800		2

		0.6500		2

		0.6100		2

		0.6900		1

		0.8100		1

		0.9100		1

		0.7800		1

		0.6700		1

		0.7000		1

		0.7000		1

		0.5800		1

		0.4700		1

		0.6100		1

		0.6600		1

		0.5900		1

		0.6700		2

		0.8000		2

		0.8500		2

		0.7500		2

		0.6600		2

		0.6300		2

		0.6700		1

		0.5000		1

		0.4800		1

		0.6300		1

		0.6700		1

		0.5400		1

		0.6900		2

		0.8200		2

		0.8800		2

		0.7500		2

		0.7300		2

		0.6300		2

		0.6100		2

		0.5300		2

		0.4400		2

		0.5260		2

		0.5770		2

		0.5220		2





Stat Set up

		Time of Year		Depredation Rates						Month #		Year				*Month considered Red Tide if 3 week period included cell counts above 100,000 cells per L																		Using Spencer's Date…		Dep per unit Fuel Sale

		1.00		0		Jan-00		Jan-00		1		2000				*Only used New Pass and Bay Dock counts																		Jan-03		0.0000453972		2

		1.00		0.1		Feb-00		Feb-00		2		2000				*July 06…non red tide																		Feb-03		0.0000164042		2

		1.00		0.1111111111		Mar-00		Mar-00		3		2000																						Mar-03		0		2

		1.00		0.0833333333		Apr-00		Apr-00		4		2000						Excluding Jul 06 as Red Tide																Apr-03		0		2

		1.00		0		May-00		May-00		5		2000						average of non red tide event								0.1056135474		43		7895.2826086957				May-03		0.000009482		2

		1.00		0.0487804878		Jun-00		Jun-00		6		2000						average of red tide event								0.0735199519		36		6701.8517241379				Jun-03		0		2

		1.00		0		Jul-00		Jul-00		7		2000						average of red tide lag								0.1609101711		17		7435.7545454545				Jul-03		0		2

		1.00		0		Aug-00		Aug-00		8		2000						average of red tide event and lag								0.101550777		54						Aug-03		0		2

		1.00		0		Sep-00		Sep-00		9		2000																						Sep-03		0.0000112557		2

		1.00		0		Oct-00		Oct-00		10		2000																						Oct-03		0.0000108357		2

		1.00		0.0769230769		Nov-00		Nov-00		11		2000																						Nov-03		0.0000344515		3

		1.00		0		Dec-00		Dec-00		12		2000																						Dec-03		0		3

		1.00		0		Jan-01		Jan-01		1		2001																						Jan-04		0		2

		1.00		0.0625		Feb-01		Feb-01		2		2001																						Feb-04		0.0000185506		2

		1.00		0		Mar-01		Mar-01		3		2001																						Mar-04		0.0000215971		3

		1.00		0.125		Apr-01		Apr-01		4		2001																						Apr-04		0		3

		1.00		0		May-01		May-01		5		2001																						May-04		0		3

		1.00		0		Jun-01		Jun-01		6		2001																						Jun-04		0.0000124077		1

		1.00		0.014084507		Jul-01		Jul-01		7		2001																						Jul-04		0.0000082071		1

		1.00		0.0169491525		Aug-01		Aug-01		8		2001																						Aug-04		0		1

		1.00		0		Apr-02		Apr-02		4		2002																						Sep-04		0		1

		1.00		0.2272727273		May-02		May-02		5		2002																						Oct-04		0.0000147267		1

		1.00		0		Jun-02		Jun-02		6		2002																						Nov-04		0.000045212		1

		1.00		0.1333333333		Jun-04		Jun-04		6		2004																						Dec-04		0.0000400102		1

		1.00		0.1111111111		Jul-04		Jul-04		7		2004																						Jan-05		0.0000503992		2

		1.00		0		Aug-04		Aug-04		8		2004																						Feb-05		0		2

		1.00		0		Sep-04		Sep-04		9		2004																						Mar-05		0.0000303209		2

		1.00		0.1		Oct-04		Oct-04		10		2004																						Apr-05		0.0000137555		2

		1.00		0.25		Nov-04		Nov-04		11		2004																						May-05		0.0000247324		2

		1.00		0.125		Dec-04		Dec-04		12		2004																						Jun-05		0.0000117889		2

		1.00		0.3333333333		Apr-06		Apr-06		4		2006																						Jul-05		0.0000023232		2

		1.00		0.3888888889		May-06		May-06		5		2006																						Aug-05		0.0000027352		2

		1.00		0.2222222222		Jun-06		Jun-06		6		2006																						Sep-05		0		2

		1.00		0.1		Jul-06		Jul-06		7		2006																						Oct-05		0.0000195247		2

		1.00		0.333333		Apr-07		Apr-07		4		2007																						Nov-05		0.0000505338		2

		1.00		0.571429		May-07		May-07		5		2007																						Dec-05		0		2

		1.00		0.3		Jun-07		Jun-07		6		2007																						Jan-06		0.0000546341		3

		1.00		0.1		Jul-07		Jul-07		7		2007																						Feb-06		0.000063651		3

		1.00		0.2		Aug-07		Aug-07		8		2007																						Mar-06		0.000055457		3

		1.00		0.2		Sep-07		Sep-07		9		2007																						Apr-06		0.0000292821		1

		1.00		0.181818		Oct-07		Oct-07		10		2007																						May-06		0.0000436542		1

		1.00		0.125		Nov-07		Nov-07		11		2007																						Jun-06		0.0000265074		1

		1.00		0.3		Dec-07		Dec-07		12		2007																						Jul-06		0.0000100114		1

		2		0		Sep-01		Sep-01		9		2001																						Aug-06		0.0000042965		2

		2		0.0434782609		Oct-01		Oct-01		10		2001																						Sep-06		0		2

		2		0		Nov-01		Nov-01		11		2001																						Oct-06		0.0000517853		2

		2		0		Dec-01		Dec-01		12		2001																						Nov-06		0.0000370937		2

		2		0		Jul-02		Jul-02		7		2002																						Dec-06		0.0000458033		2

		2		0		Aug-02		Aug-02		8		2002																						Jan-07		0.0000403258		3

		2		0.0833333333		Sep-02		Sep-02		9		2002																						Feb-07		0		3

		2		0.1666666667		Jan-03		Jan-03		1		2003																						Mar-07		0.0001445944		3

		2		0.1		Feb-03		Feb-03		2		2003																						Apr-07		0.0000326711		1

		2		0		Mar-03		Mar-03		3		2003																						May-07		0.0000748198		1

		2		0		Apr-03		Apr-03		4		2003																						Jun-07		0.0000329931		1

		2		0.1111111111		May-03		May-03		5		2003																						Jul-07		0.0000089834		1

		2		0		Jun-03		Jun-03		6		2003																						Aug-07		0.0000217004		1

		2		0		Jul-03		Jul-03		7		2003																						Sep-07		0.0000469131		1

		2		0		Aug-03		Aug-03		8		2003																						Oct-07		0.0000470921		1

		2		0.05		Sep-03		Sep-03		9		2003																						Nov-07		0.0000229611		1

		2		0.0666666667		Oct-03		Oct-03		10		2003																						Dec-07		0.0000892008		1

		2		0		Jan-04		Jan-04		1		2004

		2		0.0909090909		Feb-04		Feb-04		2		2004

		2		0.25		Jan-05		Jan-05		1		2005

		2		0		Feb-05		Feb-05		2		2005

		2		0.2		Mar-05		Mar-05		3		2005

		2		0.1111111111		Apr-05		Apr-05		4		2005

		2		0.2352941176		May-05		May-05		5		2005

		2		0.0833333333		Jun-05		Jun-05		6		2005

		2		0.023255814		Jul-05		Jul-05		7		2005

		2		0.0227272727		Aug-05		Aug-05		8		2005

		2		0		Sep-05		Sep-05		9		2005

		2		0.0833333333		Oct-05		Oct-05		10		2005

		2		0.2666666667		Nov-05		Nov-05		11		2005

		2		0		Dec-05		Dec-05		12		2005

		2		0.0322580645		Aug-06		Aug-06		8		2006

		2		0		Sep-06		Sep-06		9		2006

		2		0.2727272727		Oct-06		Oct-06		10		2006

		2		0.1538461538		Nov-06		Nov-06		11		2006

		2		0.2		Dec-06		Dec-06		12		2006

		3		0.1071428571		Jan-02		Jan-02		1		2002

		3		0.0625		Feb-02		Feb-02		2		2002

		3		0.1		Mar-02		Mar-02		3		2002

		3		0.2352941176		Oct-02		Oct-02		10		2002

		3		0		Nov-02		Nov-02		11		2002

		3		0		Dec-02		Dec-02		12		2002

		3		0.2222222222		Nov-03		Nov-03		11		2003

		3		0		Dec-03		Dec-03		12		2003

		3		0.2105263158		Mar-04		Mar-04		3		2004

		3		0		Apr-04		Apr-04		4		2004

		3		0		May-04		May-04		5		2004

		3		0.25		Jan-06		Jan-06		1		2006

		3		0.3		Feb-06		Feb-06		2		2006

		3		0.5		Mar-06		Mar-06		3		2006

		3		0.2		Jan-07		Jan-07		1		2007

		3		0		Feb-07		Feb-07		2		2007

		3		1.44444		Mar-07		Mar-07		3		2007





00-02

		Time of Year								Time of Year		Depredation Rates				Using Spencer's Date…				Monthly Fuel Sales		Dep per unit Fuel Sale

		Jan-00								Jan-00		0				Jan-03		0.1666666667		3671.3		0.0000453972				Including Jul 06 as Red Tide								Dep Rates		Standard Deviation		No. of Mo. Included		Avg Fuel Sales (only 03-07)

		Feb-00								Feb-00		0.1				Feb-03		0.1		6096		0.0000164042				average of non red tide event								0.115271983		0.1341166015		42		7522.5052631579

		Mar-00								Mar-00		0.1111111111				Mar-03		0		8684.1		0				average of red tide event								0.0742356289		0.0874989776		37		6811.41

		Apr-00								Apr-00		0.0833333333				Apr-03		0		12892.9		0				average of red tide lag								0.2136544419		0.3470717121		17		7435.7545454545

		May-00								May-00		0				May-03		0.1111111111		11718.1		0.000009482				average of red tide event and lag								0.1181267367				54

		Jun-00								Jun-00		0.0487804878				Jun-03		0		9556.1		0

		Jul-00								Jul-00		0				Jul-03		0		11150.8		0				Excluding Jul 06 as Red Tide

		Aug-00								Aug-00		0				Aug-03		0		8234.6		0				average of non red tide event								0.1176529354		0.1329024291		43		7895.2826086957		3021.6181236447

		Sep-00								Sep-00		0				Sep-03		0.05		4442.2		0.0000112557				average of red tide event								0.0735199519		0.0886302621		36		6701.8517241379		2640.4301434778

		Oct-00								Oct-00		0				Oct-03		0.0666666667		6152.5		0.0000108357				average of red tide lag								0.2136544419		0.3470717121		17		7435.7545454545		2582.0703450385

		Nov-00								Nov-00		0.0769230769				Nov-03		0.2222222222		6450.3		0.0000344515				average of red tide event and lag								0.1184687506				54

		Dec-00								Dec-00		0				Dec-03		0		5990		0

		Jan-01								Jan-01		0				Jan-04		0		4028.1		0				Excluding Jul 06 as Red Tide (Depredation per unit fuel sale)

		Feb-01								Feb-01		0.0625				Feb-04		0.0909090909		4900.6		0.0000185506				average of non red tide event								0.0000303677		0.0000234108		43

		Mar-01								Mar-01		0				Mar-04		0.2105263158		9747.9		0.0000215971				average of red tide event								0.0000157592		0.0000182512		36

		Apr-01								Apr-01		0.125				Apr-04		0		11959.3		0				average of red tide lag								0.000037701		0.0000432017		17

		May-01								May-01		0				May-04		0		9059.1		0				average of red tide event and lag								0.0000217932				54

		Jun-01								Jun-01		0				Jun-04		0.1333333333		10746		0.0000124077

		Jul-01								Jul-01		0.014084507				Jul-04		0.1111111111		13538.4		0.0000082071

		Aug-01								Aug-01		0.0169491525				Aug-04		0		7391.1		0

		Sep-01								Sep-01		0				Sep-04		0		2920.4		0

		Oct-01								Oct-01		0.0434782609				Oct-04		0.1		6790.4		0.0000147267

		Nov-01								Nov-01		0				Nov-04		0.25		5529.5		0.000045212

		Dec-01								Dec-01		0				Dec-04		0.125		3124.2		0.0000400102

		Jan-02								Jan-02		0.1071428571				Jan-05		0.25		4960.4		0.0000503992

		Feb-02								Feb-02		0.0625				Feb-05		0		5210.3		0

		Mar-02								Mar-02		0.1				Mar-05		0.2		6596.1		0.0000303209

		Apr-02								Apr-02		0				Apr-05		0.1111111111		8077.6		0.0000137555

		May-02								May-02		0.2272727273				May-05		0.2352941176		9513.6		0.0000247324

		Jun-02								Jun-02		0				Jun-05		0.0833333333		7068.8		0.0000117889

		Jul-02								Jul-02		0				Jul-05		0.023255814		10010.1		0.0000023232

		Aug-02								Aug-02		0				Aug-05		0.0227272727		8309.2		0.0000027352

		Sep-02								Sep-02		0.0833333333				Sep-05		0		4089.4		0

		Oct-02								Oct-02		0.2352941176				Oct-05		0.0833333333		4268.1		0.0000195247

		Nov-02								Nov-02		0				Nov-05		0.2666666667		5277		0.0000505338

		Dec-02								Dec-02		0				Dec-05		0		4387.1		0

		*Month considered Red Tide if at least one day during the month was equal to or more than 100,000 cells per L								*Month considered Red Tide if 3 week period included cell counts above 100,000 cells per L						Jan-06		0.25		4575.9		0.0000546341

		*Only used New Pass and Bay Dock counts								*Only used New Pass and Bay Dock counts						Feb-06		0.3		4713.2		0.000063651

																Mar-06		0.5		9016		0.000055457

																Apr-06		0.3333333333		11383.5		0.0000292821

																May-06		0.3888888889		8908.4		0.0000436542

																Jun-06		0.2222222222		8383.4		0.0000265074

																Jul-06		0.1		9988.6		0.0000100114

																Aug-06		0.0322580645		7508		0.0000042965

																Sep-06		0		3770.2		0

																Oct-06		0.2727272727		5266.5		0.0000517853

																Nov-06		0.1538461538		4147.5		0.0000370937

																Dec-06		0.2		4366.5		0.0000458033

																Jan-07		0.2		4959.6		0.0000403258

																Feb-07		0		5332.4		0

																Mar-07		1.44444		9989.6		0.0001445944

																Apr-07		0.333333		10202.7		0.0000326711

																May-07		0.571429		7637.4		0.0000748198

																Jun-07		0.3		9092.8		0.0000329931

																Jul-07		0.1		11131.7		0.0000089834

																Aug-07		0.2		9216.4		0.0000217004

																Sep-07		0.2		4263.2		0.0000469131

																Oct-07		0.181818		3860.9		0.0000470921

																Nov-07		0.125		5444		0.0000229611

																Dec-07		0.3		3363.2		0.0000892008
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								3021.6181236447		2640.4301434778		2582.0703450385
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								0.0000234108		0.0000182512		0.0000432017
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								0.1329024291		0.0886302621		0.3470717121
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		Time of Year								Time of Year		Depredation Rates		Avg dep rate per period				Using Spencer's Date…				Monthly Fuel Sales		Dep per unit Fuel Sale		Avg dep rate per period								Excluding Jul 06 as Red Tide

		Jan-00								Jan-00		0				2		Jan-03		0.2857142857		3671.3		0.0000778237										average of non red tide event						0.1342811448						Including Jul 06 as Red Tide								Dep Rates		Standard Deviation		No. of Mo. Included		Avg Fuel Sales (only 03-07)

		Feb-00								Feb-00		0.125				2		Feb-03		0.125		6096		0.0000205052										average of red tide event						0.0820690035						average of non red tide event								0.1269291555		0.1377071763		42		7522.5052631579

		Mar-00								Mar-00		0.125				2		Mar-03		0		8684.1		0										average of red tide lag						0.2763447972						average of red tide event								0.0975761476		0.1185038575		37		6811.41

		Apr-00								Apr-00		0.125				2		Apr-03		0		12892.9		0																						average of red tide lag								0.2778944911		0.3624976587		17		7435.7545454545

		May-00								May-00		0				2		May-03		0.2		11718.1		0.0000170676																						average of red tide event and lag								0.1543430335				54

		Jun-00								Jun-00		0.25				2		Jun-03		0		9556.1		0

		Jul-00								Jul-00		0				2		Jul-03		0		11150.8		0																						Excluding Jul 06 as Red Tide

		Aug-00								Aug-00		0				2		Aug-03		0		8234.6		0																						average of non red tide event								0.1239773147		0.1377071763		43		7895.2826086957		3021.6181236447

		Sep-00								Sep-00		0				2		Sep-03		0.1		4442.2		0.0000225114								Red tide		Lag		Non Red tide										average of red tide event								0.1002865961		0.1190160053		36		6701.8517241379		2640.4301434778

		Oct-00								Oct-00		0				2		Oct-03		0.1		6152.5		0.0000162536		0.0810714286						0.0108695652		0.0898809524		0.0319340834										average of red tide lag								0.2778944911		0.3624976587		17		7435.7545454545		2582.0703450385

		Nov-00								Nov-00		0.25				3		Nov-03		0.5		6450.3		0.0000775158								0.0277777778		0.0784313725		0.0757575758										average of red tide event and lag								0.1572551662				54

		Dec-00								Dec-00		0				3		Dec-03		0		5990		0		0.25						0.0494444444		0.1111111111		0.1027777778

		Jan-01								Jan-01		0				2		Jan-04		0		4028.1		0								0.0454545455		0.0701754386		0.2611111111										Excluding Jul 06 as Red Tide (Depredation per unit fuel sale)

		Feb-01								Feb-01		0.125				2		Feb-04		0.1428571429		4900.6		0.0000291509		0.0714285714						0.1063101374		0.35		0.2006584118										average of non red tide event								0.0000287272		0.0000263796		43

		Mar-01								Mar-01		0				3		Mar-04		0.375		9747.9		0.0000384698								0.1317662982		0.2492624655												average of red tide event								0.000020617		0.000023767		36

		Apr-01								Apr-01		0.125				3		Apr-04		0		11959.3		0																						average of red tide lag								0.0000495356		0.0000507467		17

		May-01								May-01		0				3		May-04		0		9059.1		0		0.125																				average of red tide event and lag								0.0000285696				54

		Jun-01								Jun-01		0				1		Jun-04		0.2		10746		0.0000186116

		Jul-01								Jul-01		0.2				1		Jul-04		0.1111111111		13538.4		0.0000082071

		Aug-01								Aug-01		0		0.06625		1		Aug-04		0		7391.1		0

		Sep-01								Sep-01		0				1		Sep-04		0		2920.4		0

		Oct-01								Oct-01		0.1111111111				1		Oct-04		0.1		6790.4		0.0000147267

		Nov-01								Nov-01		0				1		Nov-04		0.4		5529.5		0.0000723393

		Dec-01								Dec-01		0		0.0277777778		1		Dec-04		0.125		3124.2		0.0000400102		0.1337301587

		Jan-02								Jan-02		0.2222222222				2		Jan-05		0.25		4960.4		0.0000503992

		Feb-02								Feb-02		0.1111111111				2		Feb-05		0		5210.3		0

		Mar-02								Mar-02		0.1		0.1444444444		2		Mar-05		0.1666666667		6596.1		0.0000252675

		Apr-02								Apr-02		0				2		Apr-05		0.1111111111		8077.6		0.0000137555

		May-02								May-02		0.3				2		May-05		0.4		9513.6		0.0000420451

		Jun-02								Jun-02		0		0.1		2		Jun-05		0.125		7068.8		0.0000176833

		Jul-02								Jul-02		0				2		Jul-05		0.1111111111		10010.1		0.0000110999

		Aug-02								Aug-02		0				2		Aug-05		0.1111111111		8309.2		0.0000133721

		Sep-02								Sep-02		0.1		0.0333333333		2		Sep-05		0		4089.4		0

		Oct-02								Oct-02		0.4				2		Oct-05		0.0833333333		4268.1		0.0000195247

		Nov-02								Nov-02		0				2		Nov-05		0.4444444444		5277		0.0000842229

		Dec-02								Dec-02		0		0.1333333333		2		Dec-05		0		4387.1		0		0.1502314815

		*Month considered Red Tide if at least one day during the month was equal to or more than 100,000 cells per L								*Month considered Red Tide if 3 week period included cell counts above 100,000 cells per L						3		Jan-06		0.5714285714		4575.9		0.0001248779

		*Only used New Pass and Bay Dock counts								*Only used New Pass and Bay Dock counts						3		Feb-06		0.3		4713.2		0.000063651

																3		Mar-06		0.5		9016		0.000055457		0.4571428571

																1		Apr-06		0.3333333333		11383.5		0.0000292821

																1		May-06		0.125		8908.4		0.0000140317

																1		Jun-06		0		8383.4		0		0.1145833333

																1		Jul-06		0		9988.6		0

																2		Aug-06		0		7508		0

																2		Sep-06		0		3770.2		0

																2		Oct-06		0.3		5266.5		0.0000569638

																2		Nov-06		0.1428571429		4147.5		0.0000344442

																2		Dec-06		0.2		4366.5		0.0000458033		0.1285714286

																3		Jan-07		0.2		4959.6		0.0000403258

																3		Feb-07		0		5332.4		0

																3		Mar-07		1.4444444444		9989.6		0.0001445948		0.5481481481

																1		Apr-07		0.3333333333		10202.7		0.0000326711

																1		May-07		0.5714285714		7637.4		0.0000748198

																1		Jun-07		0.3		9092.8		0.0000329931

																1		Jul-07		0.1		11131.7		0.0000089834

																1		Aug-07		0.2		9216.4		0.0000217004

																1		Sep-07		0.2		4263.2		0.0000469131

																1		Oct-07		0.1818181818		3860.9		0.0000470922

																1		Nov-07		0.125		5444		0.0000229611

																1		Dec-07		0.3		3363.2		0.0000892008		0.2568422318





								0.1377071763		0.1190160053		0.3624976587
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Bloom
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								3021.6181236447		2640.4301434778		2582.0703450385
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Red tide bloom
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								0.0000263796		0.000023767		0.0000507467
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Lag
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Lag
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Depredation per unit fuel sale



								0.1377071763		0.1190160053		0.3624976587
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“I don’t know of any angler that would intentionally feed dolphins”
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The Dolphin Project

Sarasota Dolphin Research Program

Contributing Factors: Illegal Feeding
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How can we work together on a 
path forward?

• Research
• Collaboration
• Co-Implementation 



Marine Mammal 
Non-Lethal Deterrents

Office of 
Protected 
Resources

Kristy Long
Gulf Council Meeting

August 24, 2020



Who can deter marine mammals?
The Marine Mammal Protection Act (MMPA) provides an exception 
to the prohibition on “take” of marine mammals for deterrence.  

Section 101(a)(4)(A) allows for:

• Owners of fishing gear/catch and private property to deter marine mammals from 
damaging gear, catch, or private property

• Any person to deter marine mammals from endangering personal safety
• Government employees to protect public property

“So long as such measures do not result in 
Mortality/Serious Injury (M/SI) of a marine mammal”
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Background – Deterrents in the MMPA
MMPA sec. 101(a)(4) requires NMFS to:

• Publish in the Federal Register a list of guidelines for use in 
safely deterring marine mammals. 

• Recommend specific measures for deterring marine mammals 
listed as endangered species or threatened species under the 
Endangered Species Act of 1973.

And, if NMFS determines, using the best scientific information available, 
that certain forms of deterrence have a significant adverse effect on 
marine mammals, NMFS may prohibit such deterrent methods after 
notice and opportunity for public comment

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 13



Process Overview – Developing Guidelines, Specific Measures, 
Prohibitions

• Published Federal Register notice soliciting public 
input on deterrents to evaluate and consider for 
approval (Dec. 2014)

• Convened technical expert workshop (Feb. 2015)
• Analyzed and evaluated potential deterrents to 

include in guidelines/specific measures (Mar. 2015 
– 2019)

• Developed rulemaking to include guidelines, 
recommended specific measures for ESA marine 
mammals, and prohibitions (2020)

• Status: Rule and associated documents under 
agency review and clearance

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 14
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Scope of Guidelines and Specific Measures
• Marine mammals under NMFS’ 

jurisdiction
• Cetaceans 
• Pinnipeds (excluding walrus)
• Including 15 ESA-listed marine 

mammals

• Evaluate the impact of deterrents 
on marine mammals
• Mortality & Serious Injury (M/SI)
• Effectiveness not considered

• Oil spills vs. every day deterrence

Sarasota Dolphin Research Program



Acoustic Deterrents Analyzed
Impulsive: explosive Impulsive: non-explosive Non-impulsive

• Fireworks
• Bird banger
• Bird whistler
• Bird screamer
• Bear banger using

pencil launcher
• Propane cannon
• Explosive pest 

control devices 
(seal bombs & 
cracker shells)

• Banging objects (in 
air/water)

• Passive acoustic 
deterrent (in air)

• Low frequency, 
broadband devices

• Pulsed power 
devices

• Acoustic alarms 
(pingers &
transducers)

• In-air noise makers 
(air horns, sirens, 
whistles)

• Predator sounds & 
alarm vocalizations 
(via underwater
speakers)



Non-Acoustic Deterrents Analyzed
Visual Physical 

Barriers
Chemo-
sensory

Tactile: 
Projectiles

Tactile: 
Manual

Tactile:
Electrical

Tactile:
Water

•Flags, 
pinwheels, 
streamers, & air 
dancers

•Bubble curtains
•Flashing & 
strobe lights

•Human 
attendants

•Patrol animals
•Predator 
shapes

•Vessel 
patrolling

•UAS

•Rigid 
fencing (in 
air)

•Horizontal 
bars

•Bull rails
•Gates
•Closely 
spaced bars

•Containment 
booms

•Waterway 
barriers

•Swim step 
protectors

•Chemical 
irritants

•Corrosive 
chemicals

•Taste 
deterrents

•Projectiles 
with 
compressed 
air/gas

•Projectiles 
with 
firearms

•Other 
projectiles 
(arrows, 
spears, 
darts)

•Fixed sharp 
(nails & 
barbed wire)

•Manual 
sharp (gaffs 
& hooks)

•Manual 
blunt 
(crowder 
boards, 
blunt-tipped 
poles, & 
broom or 
mop handle)

•Electric 
fencing (in 
air/water)

•Electric 
mats

•Hose
•Sprinkler
•Water 
gun
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Questions?
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