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COMMON BOTTLENOSE DOLPHIN (Tursiops truncatus truncatus) 

Indian River Lagoon Estuarine System Stock 

STOCK DEFINITION AND GEOGRAPHIC RANGE 

In the western North Atlantic, the coastal morphotype of common bottlenose dolphins is continuously distributed 

in nearshore coastal and estuarine waters along the U.S. Atlantic coast south of Long Island, New York, to the Florida 

peninsula. Several lines of evidence support a distinction between dolphins inhabiting coastal waters near the shore 

and those present in the inshore waters of the bays, sounds and estuaries. Photo-identification (photo-ID) and genetic 

studies support the existence of resident estuarine animals in several inshore areas of the southeastern United States 

(e.g., Caldwell 2001; Gubbins 2002; Zolman 

2002; Mazzoil et al. 2005; Rosel et al. 2009; Litz 

et al. 2012), and similar patterns have been 

observed in bays and estuaries along the Gulf of 

Mexico coast (e.g., Wells et al. 1987; Sellas et al. 

2005; Balmer et al. 2008; Rosel et al. 2017). 

Multiple studies utilizing varying methods 

such as photo-ID, radio telemetry, and genetics 

support the designation of common bottlenose 

dolphins in the Indian River Lagoon (IRL) as a 

distinct stock with long-term site fidelity to the 

region (Odell and Asper 1990; Mazzoil et al. 

2005; Mazzoil et al. 2008a; Mazzoil et al. 2008b; 

Richards et al. 2013; Titcomb et al. 2015). Odell 

and Asper (1990) reported that none of the 133 

freeze-branded dolphins from the IRL were 

observed outside of the system during their four-

year monitoring period from 1979 to 1982 and 

suggested that there may be an additional discrete 

group of dolphins in the southern end of the 

system. Mazzoil et al. (2005) identified some of 

these freeze-branded animals in their 1996–2001 

photo-ID study, with some dolphins being seen 

in the IRL over twenty years. Several photo-ID 

studies have provided evidence for spatial 

separation and minimal degree of movement 

between dolphins in the IRL and those occurring 

in the nearshore coastal waters of the Atlantic 

Ocean between Sebastian and St. Lucie Inlets 

(Mazzoil et al. 2008a; Mazzoil et al. 2011). 

However, two studies identified movement of 

some dolphins between the IRL and adjacent 

estuarine and/or coastal waters (Durden et al. 

2011; Hartel et al. 2020; Mazzoil et al. 2020). 

Finally, within the IRL estuarine system, photo-

ID and genetic data suggest multiple 

communities are present (Mazzoil et al.  2008a; Titcomb et al. 2015; Mazzoil et al. 2020). There is still a need to 

better understand movement patterns between the IRL and adjacent estuarine waters. Mazzoil et al. (2020) have 

suggested splitting the Mosquito Lagoon area out of the IRL estuarine system; further work to determine whether 

demographically independent populations inhabit these two areas will help determine whether this change should be 

made.  
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The Indian River Lagoon Estuarine System (IRLES) Stock on the Atlantic coast of Florida extends from Ponce 

de Leon Inlet in the north to Jupiter Inlet in the south and encompasses all estuarine waters in between (Figure 1), 

including but not limited to the Intracoastal Waterway, Mosquito Lagoon, Indian River, Banana River and the St. 

Lucie Estuary. Five inlets and the Cape Canaveral Locks connect the IRLES to the Atlantic Ocean. This definition of 

the IRLES has been used by a number of researchers (e.g., Kent et al. 2008; Durden et al. 2021).  

Dolphins residing within estuaries north and south of this stock are currently not included in any Stock 

Assessment Report. It is unknown whether animals in estuarine waters south of the IRLES exhibit affiliation to the 

Biscayne Bay Stock or are simply transient animals associated with coastal stocks. Similarly, it is not known whether 

animals in estuarine waters north of the IRLES exhibit affiliation to the IRLES Stock or to the Jacksonville Estuarine 

System Stock to the north or are simply transients. There is limited estuarine habitat along the coastline south of the 

IRLES but some potentially suitable habitat north of the IRLES. Further research is needed to establish affinities of 

dolphins in these regions. It should be noted that during 2016–2020, there were 29 stranded common bottlenose 

dolphins in the region north of the IRLES in estuarine waters. There was evidence of human interaction for four of 

the strandings, including two interactions with hook and line fishing gear, one entanglement in commercial blue crab 

trap/pot gear, and one entanglement in unidentified rope/line. The two interactions with hook and line gear were both 

mortalities for which evidence suggested the hook and line gear contributed to cause of death. The entanglement in 

commercial blue crab trap/pot gear was a live release for which it could not be determined if the animal was seriously 

injured following mitigation efforts (initial determination was seriously injured; Maze-Foley and Garrison 2022). The 

entanglement in unidentified rope/line involved a live animal that shed the gear on its own and was considered not 

seriously injured (Maze-Foley and Garrison 2022). During 2016–2020 there was one estuarine stranding south of the 

IRLES for which evidence indicated interaction with an unknown fishery (healed scars). In addition to animals 

included in the stranding database, in estuarine waters north of the IRLES there was one at-sea observation of a dolphin 

entangled in commercial blue crab trap/pot gear. The dolphin shed the gear on its own and was considered not seriously 

injured (Maze-Foley and Garrison 2022). 

POPULATION SIZE 

The best available abundance estimate for the IRLES Stock of common bottlenose dolphins is 1,032 (95% 

CI:969–1,098; CV=0.03; Table 1). This is the mean estimate from four seasonal vessel-based capture-recapture photo-

ID surveys conducted from summer 2016 to spring 2017 (Durden et al. 2021). 

Earlier abundance estimates (>8 years old) 

 During photo-ID studies conducted in the IRLES for three years from 2002 to 2005, 615 common bottlenose 

dolphins with distinct dorsal fins were identified (Mazzoil et al. 2008a). This number of dolphins is comparable to 

abundances previously estimated (506–816 dolphins) based on small boat surveys (Mullin et al. 1990) and a mark-

recapture study (Burn et al. 1987). Seasonal aerial surveys were conducted from summer 2002 through spring 2004 

(Durden et al. 2011). Abundance estimates were lowest in summer and highest in winter, ranging from 362 (CV=0.29) 

for summer 2003 to 1,316 (CV=0.24) for winter 2002–2003 with an overall mean abundance of 662 (CV=0.09). The 

pattern of larger winter estimates occurred in both years of the Durden et al. (2011) study and was pronounced in two 

areas, Mosquito Lagoon and southern Indian River. Further aerial surveys were conducted from fall 2005 to winter 

2010–2011, and as in the prior aerial surveys, estimates varied seasonally and differences were most pronounced in 

the Mosquito Lagoon and southern Indian River (Durden et al. 2017). Estimates ranged from 483 (95% CI:345–672) 

in summer 2008 to 1,947 dolphins (95% CI:1,198–2,590) in winter 2009– 2010, with an overall mean abundance of 

1,032 dolphins (95% CI:809–1,255) (Durden et al. 2017).  

Recent surveys and abundance estimates 

Durden et al. (2021) conducted four seasonal vessel-based capture-recapture photo-ID surveys between August 

2016 and May 2017 to estimate abundance of common bottlenose dolphins of the IRLES Stock. A robust design was 

used, with four seasonal primary periods, each with three secondary sessions. Surveys extended from Ponce Inlet in 

the north to Jupiter Inlet in the south and encompassed all estuarine waters in between. Coastal waters were not 

surveyed. The survey design included both alternating saw-tooth transects and depth-contour lines (~743 km in total 

length). Data were analyzed using program MARK via the RMark package in R. Estimates ranged from 981 (95% 

CI:882–1,090; CV=0.05) in winter to 1,078 (95% CI:968–1,201; CV=0.05) in summer. These estimates were 

corrected for the proportion of unmarked individuals. As there was little evidence for temporary emigration or 

transience for the IRLES Stock as a whole and the four seasonal estimates were similar, the best estimate for the 

IRLES Stock was the mean of the four seasonal estimates, 1,032 (95% CI:969–1,098; CV=0.03; Table 1).  
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Minimum Population Estimate 

The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normal 

distributed abundance estimate. This is equivalent to the 20th percentile of the log-normal distributed abundance 

estimate as specified by Wade and Angliss (1997). The best estimate for the IRLES Stock is 1,032 (CV=0.03). The 

resulting minimum population estimate is 1,004 (Table 1).  

Current Population Trend 

There are insufficient data to determine the population trends for this stock because of significant methodological 

differences in the surveys over time.  

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES 

Current and maximum net productivity rates are unknown for this stock. The maximum net productivity rate was 

assumed to be 0.04. This value is based on theoretical modeling showing that cetacean populations may not grow at 

rates much greater than 4% given the constraints of their reproductive life history (Barlow et al. 1995). 

POTENTIAL BIOLOGICAL REMOVAL 

Potential Biological Removal (PBR) is the product of the minimum population size, one-half the maximum 

productivity rate, and a “recovery” factor (MMPA Sec. 3. 16 U.S.C. 1362; Wade and Angliss 1997). The minimum 

population size of the IRLES Stock of common bottlenose dolphins is 1,004. The maximum productivity rate is 0.04, 

the default value for cetaceans. The recovery factor is 0.5 because this stock is of unknown status. PBR for the IRLES 

Stock of common bottlenose dolphins is 10. 

Table 1. Best and minimum abundance estimates (Nest and Nmin) for the Indian River Lagoon Estuarine System 

Stock of common bottlenose dolphins with Maximum Productivity Rate (Rmax), Recovery Factor (Fr) and PBR. 

Nest CV Nest Nmin Fr Rmax PBR 

1,032 0.03 1,004 0.5 0.04 10 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY 

The total annual human-caused mortality and serious injury for the IRLES Stock during 2016–2020 is unknown. 

The mean annual fishery-related mortality and serious injury during 2016–2020 based on strandings and at-sea 

observations identified as fishery-related (crab trap/pot and hook and line gear) was 3.9. Additional mean annual 

mortality and serious injury during 2016–2020 due to other human-caused sources was 1.8 (e.g., vessel strikes; see 

Other Mortality below). The minimum total mean annual human-caused mortality and serious injury for this stock 

during 2016–2020 was therefore 5.7 (Table 2). This is considered a minimum because 1) not all fisheries that could 

interact with this stock are observed and/or observer coverage is very low, 2) stranding data are the only data used as 

an indicator of fishery-related interactions and not all dead animals are recovered by the stranding network (Peltier et 

al. 2012; Wells et al. 2015; Carretta et al. 2016), 3) cause of death is not (or cannot be) routinely determined for 

stranded carcasses, 4) the estimate of fishery-related interactions includes an actual count of verified fishery-caused 

deaths and serious injuries and should be considered a minimum (NMFS 2016), and 5) strandings with evidence of 

fishery-related interactions occurred in waters north and south of the IRLES Stock boundary that are not included 

within any stock, and some or all of those strandings could have been part of this stock (see Stock Definition and 

Geographic Range section). 

Fishery Information 

There are three commercial fisheries that interact, or that potentially could interact, with this stock. These include 

two Category II fisheries (Southeastern U.S. Atlantic, Gulf of Mexico stone crab trap/pot and Atlantic blue crab 

trap/pot) and one Category III fishery (Atlantic Ocean, Gulf of Mexico, Caribbean commercial passenger fishing 

vessel (hook and line)). Detailed fishery information is presented in Appendix III.  

Note: Animals reported in the sections to follow were ascribed to a stock or stocks of origin following methods 

described in Maze-Foley et al. (2019). These include strandings, observed takes (through an observer program), 

fisherman self-reported takes (through the Marine Mammal Authorization Program), research takes, and 

opportunistic at-sea observations. 
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Trap/Pot 

During 2016–2020 there were five documented entanglement interactions of common bottlenose dolphins in the 

IRLES area with trap/pot fisheries. During 2016 there was one mortality and one live animal disentangled from 

commercial blue crab trap/pot gear and released alive. It could not be determined (CBD) whether the animal was 

seriously injured following mitigation efforts (the initial determination was seriously injured (Maze-Foley and 

Garrison 2022). During 2017 there was one mortality in commercial blue crab trap/pot gear (the animal was also 

entangled in hook and line gear). Also in 2017, there was one animal entangled in unidentified trap/pot gear, and this 

animal was considered not seriously injured following mitigation efforts (initial determination was seriously injured; 

Maze-Foley and Garrison 2022). During 2020 there was one live animal disentangled from commercial blue crab 

trap/pot gear, and it could not be determined whether the animal was seriously injured following mitigation efforts 

(the initial determination was seriously injured (Maze-Foley and Garrison 2022). All of these entanglement 

interactions were documented within the stranding database (Table 3; NOAA National Marine Mammal Health and 

Stranding Response Database unpublished data, accessed 15 June 2021). The two mortalities and two live 

entanglements that were CBD for serious injury (CBD cases were prorated based on previous assignable injury events; 

NMFS 2012; Maze-Foley and Garrison 2022) are included in the annual human-caused mortality and serious injury 

total for this stock (Table 2).   

Since there is no observer program, it is not possible to estimate the total number of interactions or mortalities 

associated with these crab trap/pot fisheries. The documented interactions in this gear represent a minimum known 

count of interactions in the last five years. 

 Previous interactions between common bottlenose dolphins and the blue crab fishery in the IRLES were 

examined by Noke and Odell (2002), who observed behaviors that included dolphins closely approaching crab boats, 

begging, feeding on discarded bait and crab pot tipping to remove bait from the pot. See Noke and Odell (2002) for 

further information.  

Hook and Line 

During 2016–2020, within the IRLES area, there were 24 documented interactions within the stranding data of 

common bottlenose dolphins entangled in or with ingested hook and line fishing gear (in 2016 [n=4], 2017 [n=9], 

2018 [n=3], 2019 [n=4] and 2020 [n=4]). During 2016, there were three mortalities and one live animal considered 

not seriously injured following mitigation efforts (the initial determination was seriously injured (Maze-Foley and 

Garrison 2022)). For two of the mortalities, available evidence suggested the hook and line gear did not contribute to 

cause of death, and for the third mortality, evidence suggested the gear did contribute to cause of death (this animal 

was also entangled in a monofilament cast net). During 2017, there were six mortalities; for three of these mortalities, 

evidence suggested the hook and line gear contributed to cause of death (one of these animals was also entangled in 

commercial blue crab trap/pot gear; one mortality was described in Marks et al. 2020), and for the remaining three 

mortalities, evidence suggested the hook and line gear did not contribute to cause of death. Also in 2017, there were 

three live animals considered not seriously injured following mitigation efforts (the initial determinations were 

seriously injured (Maze-Foley and Garrison 2022). During 2018, there were three mortalities; for two of these 

mortalities, evidence suggested the hook and line gear contributed to cause of death, and for the remaining mortality, 

evidence suggested the hook and line gear did not contribute to cause of death. During 2019, there were also three 

mortalities; for two of these mortalities, evidence suggested the hook and line gear contributed to cause of death, and 

for the remaining mortality, evidence suggested the hook and line gear did not contribute to cause of death. Also in 

2019, one live animal was considered seriously injured (Maze-Foley and Garrison 2022). During 2020, there were 

also three mortalities; for two of these mortalities, evidence suggested the hook and line gear contributed to cause of 

death, and for the remaining mortality, it could not be determined whether the hook and line gear contributed to cause 

of death. Also in 2020, there was one live animal for which it could not be determined whether the animal was seriously 

injured following mitigation efforts (the initial determination was seriously injured [Maze-Foley and Garrison 2022]). 

The 10 mortalities for which evidence suggested the hook and line gear contributed to cause of death, the one serious 

injury, and the one live animal for which it could not be determined (CBD) whether it was seriously injured (the CBD 

case was prorated based on previous assignable injury events; NMFS 2012; Maze-Foley and Garrison 2022) are 

included in the annual human-caused mortality and serious injury total for this stock (Table 2). All of these cases were 

included in the stranding database and in the stranding totals presented in Table 3 (NOAA National Marine Mammal 

Health and Stranding Response Database unpublished data, accessed 15 June 2021).  

In addition to the interactions documented within the stranding data, seven live common bottlenose dolphins were 

observed at-sea (in 2016 [n=2], 2017 [n=1], 2019 [n=1] and 2020 [n=3]) entangled in hook and line fishing gear. Five 
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dolphins were considered seriously injured and are included in the annual human-caused mortality and serious injury 

total for this stock (Table 2). The remaining two dolphins were considered not seriously injured (Maze-Foley and 

Garrison 2022).  

It should be noted that, in general, it cannot be determined if rod and reel hook and line gear originated from a 

commercial (i.e., charter boat and headboat) or recreational angler because the gear type used by both sources is 

typically the same. Also, it is not possible to estimate the total number of interactions with hook and line gear because 

there is no observer program. The documented interactions in this gear represent a minimum known count of 

interactions in the last five years. 

For additional information on historic interactions with hook and line gear for common bottlenose dolphins in the 

IRLES, see Stolen et al. (2012).   

Other Mortality 

During 2016–2020 within the IRLES area, there were six documented interactions of common bottlenose dolphins 

in other gear types or from other human-caused sources. There were four documented mortalities: one mortality (2016) 

involving an entanglement in a monofilament cast net (this animal was also entangled in hook and line gear); a second 

mortality (2017) had a large metal rod in its forestomach and severe lacerations to its rostrum; a third mortality (2018) 

resulted from entanglement in a navigational buoy; and a fourth mortality (2018) resulted from an entanglement in 

unknown fishing gear (this animal was also entangled in hook and line gear). In addition, there were two live animals 

considered not seriously injured following mitigation efforts (the initial determinations were seriously injured [Maze-

Foley and Garrison 2022]). One live animal was entangled in a Hawaiian sling/spear and the other was trapped within 

a construction boom. All of these cases were included in the stranding database and in the stranding totals presented 

in Table 3 (NOAA National Marine Mammal Health and Stranding Response Database unpublished data, accessed 

15 June 2021). Two of the mortalities are included in the annual human-caused mortality and serious injury total for 

this stock as part of “other takes” (Table 2). The two mortalities also entangled in hook and line gear are already 

counted under that gear type. 

Also during 2016–2020 within the IRLES area, there were four documented mortalities of common bottlenose 

dolphins with evidence of a vessel strike. In two cases, evidence suggested the vessel strike contributed to cause of 

death, and these two mortalities are included in the annual human-caused mortality and serious injury total for this 

stock (Table 2). All of these cases were included in the stranding database and in the stranding totals presented in 

Table 3 (NOAA National Marine Mammal Health and Stranding Response Database unpublished data, accessed 15 

June 2021). An earlier study by Bechdel et al. (2009), using data from 1996 to 2006, examined impacts of motorized 

vessels on common bottlenose dolphins in the IRLES suggested that continual vessel avoidance, lack of rest, and 

projected increases in anthropogenic impacts may result in chronic stress for dolphins inhabiting the IRLES. 

In addition to the interactions documented within the stranding data and those described in the Hook and Line 

section above, during 2016–2020, seven live common bottlenose dolphins were observed at-sea (2017 [n=4], 2018 

[n=2], and 2019 [n=1]) entangled in unidentified gear or with evidence of a vessel strike. Three animals were 

considered seriously injured due to entanglement in unidentified gear, and two were considered seriously injured due 

to a vessel strike (Maze-Foley and Garrison 2022). These five serious injuries are included in the annual human-caused 

mortality and serious injury total for this stock (Table 2). 

All mortalities and serious injuries from known sources for the IRLES Stock are summarized in Table 2. 

Table 2. Summary of the incidental mortality and serious injury of common bottlenose dolphins (Tursiops 

truncatus) of the Indian River Lagoon Estuarine System Stock. The fisheries do not have an ongoing, federal 

observer program, so counts of mortality and serious injury were based on stranding data, at-sea observations, or 

fisherman self-reported takes via the Marine Mammal Authorization Program (MMAP). For strandings, at-sea 

counts, and fisherman self-reported takes, the number reported is a minimum because not all strandings, at-sea 

cases, or gear interactions are detected. See the Annual Human-Caused Mortality and Serious Injury section for 

biases and limitations of mortality estimates, and the Strandings section for limitations of stranding data. NA = not 

applicable. *Indicates the count would have been higher had it not been for mitigation efforts (see text for that 

specific fishery for further details). 

Fishery Years Data Type Mean Annual 

Estimated Mortality 

5-year Minimum

Count Based on
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and Serious Injury 

Based on Observer 

Data 

Stranding, At-Sea, 

and/or MMAP Data 

Commercial 

Blue Crab 

Trap/Pot 

2016–2020 Stranding Data and At-Sea 

Observations 

NA 3.5*a 

Unidentified 

Trap/Pot 

2016–2020 Stranding Data and At-Sea 

Observations 

NA 

Hook and Line 2016–2020 Stranding Data and At-Sea 

Observations 

NA 16*b 

Mean Annual Mortality due to commercial fisheries (2016–

2020) 

3.9 

Mean Annual Mortality due to other takes (2016–2020) 

(other fishing gear,  unidentified gear, vessel strikes) 

1.8* 

Minimum Total Mean Annual Human-Caused Mortality 

and Serious Injury (2016–2020) 

5.7 

a. Includes two cases of CBD which were prorated based on previous assignable injury events (NMFS 2012; Maze-

Foley and Garrison 2022). There was one non-calf entanglement in which the post-mitigation determination was CBD,

and this CBD was prorated as 0.46 (rounded to 0.5) serious injuries. There was one calf entanglement in which the

post-mitigation determination was CBD, and it was prorated as a serious injury (1 serious injury). Therefore, the total

for these two CBD cases was 1.5 serious injuries.

b. Includes one calf entanglement in which the post-mitigation determinations was CBD. The CBD was prorated as

not seriously injured (0 serious injuries) based on previous assignable injury events (NMFS 2012; Maze-Foley and

Garrison 2022).

Strandings 

During 2016–2020, 187 common bottlenose dolphins were reported stranded within the IRLES Stock area (Table 

3; NOAA National Marine Mammal Health and Stranding Response Database unpublished data, accessed 15 June 

2021). There was evidence of human interaction for 48 of the strandings. No evidence of human interaction was 

detected for 23 strandings, and for the remaining 116 strandings, it could not be determined if there was evidence of 

human interaction. Human interactions were from numerous sources, including entanglements with commercial blue 

crab trap/pot gear, hook and line gear, unidentified fishing gear, as well as a cast net, and a sling/spear. There was also 

a boom entrapment, an entanglement in a navigational buoy, evidence of vessel strikes for several animals, and an 

animal found with a metal rod in its forestomach. It should be noted that evidence of human interaction does not 

necessarily mean the interaction caused the animal’s stranding or death. However, for any case for which it could be 

determined that a human interaction contributed to an animal’s stranding, serious injury, or death, the case was 

included in the counts of mortality and serious injury in Table 2. 

Stranding data underestimate the extent of human and fishery-related mortality and serious injury because not all 

of the dolphins that die or are seriously injured in human interactions wash ashore, or, if they do, they are not all 

recovered (Peltier et al. 2012; Wells et al. 2015; Carretta et al. 2016). Additionally, not all carcasses will show 

evidence of human interaction, entanglement or other fishery-related interaction due to decomposition, scavenger 

damage, etc. (Byrd et al. 2014). Finally, the level of technical expertise among stranding network personnel varies 

widely as does the ability to recognize signs of human interaction. 

For more information on historic stranding data (1977–2005) from the IRLES, see Stolen et al. (2007), who 

examined spatio-temporal aspects of strandings, age/sex specific mortality patterns and human-related mortality in 
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the IRLES. 

The IRLES Stock has been experiencing Unusual Mortality Events (UMEs) since at least 1982 (Lipscomb et al. 

1994; Duignan et al. 1996; Bossart et al. 2010; Brightwell et al. 2020; 

https://www.fisheries.noaa.gov/national/marine-life-distress/active-and-closed-unusual-mortality-events). During the 

past 15 years, the IRLES has experienced three UMEs. From May to August of 2008, a total of 47 common bottlenose 

dolphins were recovered from the northern IRLES. One dolphin from the Central Florida Coastal Stock was also 

considered part of this UME (NOAA National Marine Mammal Health and Stranding Response Database unpublished 

data, accessed 13 September 2012). Infectious disease is suspected as a possible cause of this event. During January 

to December 2013, another UME occurred within the IRLES. Elevated strandings occurred in the northern and central 

IRLES in Brevard County. The cause of this UME was undetermined. An additional UME occurred during 2013–

2015 along the Atlantic coast of the U.S. and was attributed to morbillivirus (Morris et al. 2015). The total number of 

stranded common bottlenose dolphins from New York through North Florida (Brevard County) during the 2013–2015 

UME was 1,614 (https://www.fisheries.noaa.gov/national/marine-life-distress/2013-2015-bottlenose-dolphin-

unusual-mortality-event-mid-atlantic, accessed 13 November 2019). Most strandings and morbillivirus positive 

animals were recovered from the ocean side beaches rather than from within the estuaries, suggesting that coastal 

stocks may have been more impacted by this UME than estuarine stocks (Morris et al. 2015). However, several 

confirmed morbillivirus positive animals were recovered from within the IRLES Stock area.  

Table 3. Common bottlenose dolphin strandings occurring in the Indian River Lagoon Estuarine System Stock 

area from 2016 to 2020, including the number of strandings for which evidence of human interaction (HI) was 

detected and number of strandings for which it could not be determined (CBD) if there was evidence of HI. Data 

are from the NOAA National Marine Mammal Health and Stranding Response Database (unpublished data, 

accessed 15 June 2021). Please note HI does not necessarily mean the interaction caused the animal’s death. 

COUNTY 2016 2017 2018 2019 2020 TOTAL 

Volusia Total Stranded 8 7 9 7 5 36 

HI--Yes 3 3 7 1 3 17 

HI--No 3 0 1 0 0 4 

HI--CBD 2 4 1 6 2 15 

Seminole Total Stranded 0 0 0 0 0 0 

Brevard Total Stranded 36 22 24 23 33 138 

HI--Yes 4 7 4 7 2 24 

HI--No 5 3 4 0 4 16 

HI--CBD 27 12 16 16 27 98 

Indian River Total Stranded 1 0 2 0 1 4 

HI--Yes 0 0 2 0 0 2 

HI--No 1 0 0 0 0 1 

HI--CBD 0 0 0 0 1 1 

https://www.fisheries.noaa.gov/national/marine-life-distress/2013-2015-bottlenose-dolphin-unusual-mortality-event-mid-atlantic
https://www.fisheries.noaa.gov/national/marine-life-distress/2013-2015-bottlenose-dolphin-unusual-mortality-event-mid-atlantic
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St. Lucie Total Stranded 0 3 0 1 1 5 

HI--Yes 0 2 0 0 0 2 

HI--No 0 1 0 0 0 1 

HI--CBD 0 0 0 1 1 2 

Martin Total Stranded 1 2 0 0 1 4 

HI--Yes 1 1 0 0 1 3 

HI--No 0 1 0 0 0 1 

HI--CBD 0 0 0 0 0 0 

TOTAL Total Stranded 46 34 35 31 41 187 

HI--Yes 8 13 13 8 6 48 

HI--No 9 5 5 0 4 23 

HI--CBD 29 16 17 23 31 116 

HABITAT ISSUES 

The IRLES is a shallow water estuary with little tidal influx, which limits water exchange with the Atlantic Ocean. 

This allows for accumulation of land-based effluents and contaminants in the estuary, as well as fresh-water dilution 

from run-off and rivers. A large portion of Florida’s agriculture also drains into the IRLES (Miles and Pleuffer 1997). 

Dolphins in the IRLES were found to have concentrations of contaminants at levels of possible toxicological concern. 

Hansen et al. (2004) suggested that polychlorinated biphenyl (PCBs) concentrations in blubber samples collected from 

remote biopsy of IRLES dolphins were sufficiently high to warrant additional sampling. Fair et al. (2010) found 

potentially harmful levels of several different chemical contaminants, including some that may act as endocrine 

disruptors. Mercury levels have also been found to be high in dolphins from the IRLES, with some levels associated 

with toxic effects in marine mammals (Durden et al. 2007; Stavros et al. 2007; 2008; 2011). In addition, concentrations 

appear to be higher in the northern portion of the IRLES compared to the southern portions (Schaefer et al. 2015; 

Titcomb et al. 2017). Concentrations of total mercury in IRLES dolphins were associated with lower levels of total 

thyroxine, triiodothyronine, lymphocytes, eosinophils and platelets and increases in blood urea nitrogen and gamma-

glutamyl transferase (Schaefer et al. 2011). However, there have been no reports of mortalities in the IRLES resulting 

solely from contaminant concentrations. 

In addition to contaminants, other aspects of water quality of the IRLES are a serious concern. Nonpoint source 

sewage pollution from septic tanks is a major contributor of eutrophication, or  nutrient over-enrichment, to the system 

(Barile 2018; Lapointe et al. 2020; Greller et al. 2021), and has led to persistent harmful algal blooms (HABs) within 

the IRLES (Lapointe et al. 2020; Laureano-Rosario et al. 2021). During 2011–2017 following unprecedented HABs, 

the IRLES experienced a widespread loss of ~95% of seagrass (Lapointe et al. 2020; Greller et al. 2021). Severe 

weather events, such as hurricanes, tropical storms, and El Niño periods, can also increase nutrient loads and contribute 

to HABs, and there is concern that with future changes in climate, such as an increase in intensity and occurrence of 

hurricanes and El Niño periods, the threats for HABs will increase within the IRLES (Phlips et al. 2020). Common 

bottlenose dolphins inhabiting the IRLES are at risk from exposure to and accumulation of neurotoxins produced by 

HAB species. Fire et al. (2020) examined liver tissue samples over 10 years and demonstrated that exposure to 

brevetoxin and saxitoxin occurred within dolphins in the IRLES even in the absence of detectable blooms. Health 

impacts of the toxin exposure are unknown (Fire et al. 2020). It should be noted that starting in December 2020, a 

high number of manatee mortalities have occurred in the IRLES as part of an ongoing manatee UME along the Atlantic 

Coast of Florida. The UME has been attributed to starvation due to the loss of seagrass within the IRLES as a result 
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of poor water quality (https://myfwc.com/research/manatee/rescue-mortality-response/ume/). Whether the loss of 

seagrass beds may impact dolphin prey species such as pinfish that are dependent on those beds is unknown.  

Recent studies of IRLES dolphins have shown evidence of infection with the cetacean morbillivirus. Positive 

morbillivirus titers were found in 12 of 122 (9.8%) live IRLES dolphins sampled between 2003 and 2007 (Bossart et 

al. 2010). In addition, approximately 6 to 10% of common bottlenose dolphins had lacaziosis (lobomycosis), a chronic 

mycotic disease of the skin caused by Lacazia loboi (Reif et al. 2006; Murdoch et al. 2008). There are no published 

reports of mortalities resulting solely from this disease. Finally,  Bossart et al. (2015) examined mucocutaneous lesions 

in free ranging common bottlenose dolphins within the IRLES area and found the presence of orogenital sessile 

papillomas, cutaneous lobomycosis, tattoo skin disease, nonspecific chronic to chronic-active dermatitis, and 

epidermal hyperplasia. The study suggested the high prevalence of lesions may reflect chronic exposure to 

anthropogenic and environmental stressors, such as contaminants and infectious or inflammatory disease. 

Feeding or provisioning of wild common bottlenose dolphins has been documented in Florida, including areas of 

the Indian River Lagoon (Marks et al. 2020). Feeding wild dolphins is defined under the MMPA as a form of ‘take’ 

because it can alter the natural behavior and increase the risk of injury or death to wild dolphins. There are links 

between provisioning wild dolphins, dolphin depredation of recreational fishing gear, begging behavior, and 

associated entanglement and ingestion of gear (Powell and Wells 2011; Christiansen et al. 2016; Hazelkorn et al. 

2016; Powell et al. 2018). 

STATUS OF STOCK 

Common bottlenose dolphins in the western North Atlantic are not listed as threatened or endangered under the 

Endangered Species Act. However, this stock is considered strategic under the MMPA because the documented 

mortalities and serious injuries are incomplete and biased low, and likely exceed PBR when corrected for unrecovered 

carcasses. The documented minimum mean annual human-caused mortality for the IRLES stock for 2016–2020 was 

5.7, with an annual average of 3.9 carcasses showing evidence of fishery interaction (crab trap/pot and hook and line 

gear) and 1.8 from other sources (e.g., vessel strikes, unknown fishing gear). This represents a minimum of nearly 

60% of the IRLES Stock’s PBR.  However, it is likely the estimate of annual fishery-caused mortality and serious 

injury is biased low as indicated above (see Annual Human-Caused Mortality and Serious Injury section). Wells et al. 

(2015) estimated that the proportion of common bottlenose dolphin carcasses recovered in Sarasota Bay, a relatively 

open and more urbanized estuarine environment, was 0.33, indicating significantly more mortalities occur than are 

recovered. For a less developed area consisting of a more complex salt marsh habitat, the Barataria Bay Estuarine 

System, the estimated proportion of common bottlenose dolphin carcasses recovered was 0.16 (DWH MMIQT 2015). 

The Sarasota Bay recovery rate may be most appropriate for this stock given that much of the habitat is urbanized and 

relatively open. When annual human-caused mortality and serious injury is corrected for unrecovered carcasses using 

the 0.33 recovery rate (n=17), it exceeds the PBR for this stock based on a minimum abundance of 1,004. Total U.S. 

fishery-related mortality and serious injury for this stock is unknown, but at a minimum is greater than 10% of the 

calculated PBR and, therefore, cannot be considered to be insignificant and approaching a zero mortality and serious 

injury rate. The status of this stock relative to optimum sustainable population is unknown. There are insufficient data 

to determine population trends for this stock.  

REFERENCES CITED 

Balmer, B.C., R.S. Wells, S.M. Nowacek, D.P. Nowacek, L.H. Schwacke, W.A. McLellan, F.S. Scharf, T.K. Rowles, 

L.J. Hansen, T.R. Spradlin and D.A. Pabst. 2008. Seasonal abundance and distribution patterns of common

bottlenose dolphins (Tursiops truncatus) near St. Joseph Bay, Florida, USA. J. Cetacean Res. Manage.

10(2):157–167.

Barile, P.J. 2018. Widespread sewage pollution of the Indian River Lagoon system, Florida (USA) resolved by spatial 

analyses of macroalgal biogeochemistry. Mar. Pollut. Bull. 128:557–574. 

Barlow, J., S.L. Swartz, T.C. Eagle and P.R. Wade. 1995. U.S. marine mammal stock assessments: Guidelines for 

preparation, background, and a summary of the 1995 assessments.  NOAA Tech. Memo. NMFS-OPR-6.  73 

pp.  

Bechdel, S.E., M.S. Mazzoil, M.E. Murdoch, E.M. Howells, J.S. Reif, S.D. McCulloch, A.M. Schaefer and G.D. 

Bossart. 2009. Prevalence and impacts of motorized vessels on bottlenose dolphins (Tursiops truncatus) in 

the Indian River Lagoon, Florida. Aquat. Mamm. 35(3):367–377. 

Bossart, G.D., J.S. Reif, A.M. Schaefer, J. Goldstein, P.A. Fair and J.T. Saliki. 2010. Morbillivirus infection in free-

ranging Atlantic bottlenose dolphins (Tursiops truncatus) from the southeastern United States: 

Seroepidemiologic and pathologic evidence of subclinical infection. Vet. Microbiol. 143:160–166. 

https://myfwc.com/research/manatee/rescue-mortality-response/ume/


96 

Bossart, G.D., A.M. Schaefer, S. McCulloch, J. Goldstein, P.A. Fair and J.S. Reif. 2015. Mucocutaneous lesions in 

free-ranging Atlantic bottlenose dolphins Tursiops truncatus from the southeastern USA. Dis. Aquat. Org. 

115:175–184. 

Brightwell, K., E.M. Titcomb, M. Mazzoil and Q. Gibson. 2020. Common bottlenose dolphin (Tursiops truncatus) 

social structure and distribution changes following the 2008 Unusual Mortality Event in the Indian River 

Lagoon, Florida. Mar. Mamm. Sci. 36:1271–1290. 

Burn, D.M., D.K. Odell and E.D. Asper. 1987. A mark-resighting population estimate of the bottlenose dolphin, 

Tursiops truncatus, in the Indian-Banana river complex, Florida. Unpublished manuscript. 

Byrd, B.L., A.A. Hohn, G.N. Lovewell, K.M. Altman, S.G. Barco, A. Friedlaender, C.A. Harms, W.A. McLellan, 

K.T. Moore, P.E. Rosel and V.G. Thayer. 2014. Strandings illustrate marine mammal biodiversity and human 

impacts off the coast of North Carolina, USA. Fish. Bull. 112:1–23. 

Caldwell, M. 2001. Social and genetic structure of bottlenose dolphin (Tursiops truncatus) in Jacksonville, Florida.  

Ph.D. thesis.  University of Miami. 143 pp. 

Carretta, J.V., K. Danil, S.J. Chivers, D.W. Weller, D.S. Janiger, M. Berman‐Kowalewski, K.M. Hernandez, J.T. 

Harvey, R.C. Dunkin, D.R. Casper, S. Stoudt, M. Flannery, K. Wilkinson, J. Huggins  and D.M. Lambourn. 

2016. Recovery rates of bottlenose dolphin (Tursiops truncatus) carcasses estimated from stranding and 

survival rate data. Mar. Mamm. Sci. 32(1):349–362. 

Christiansen,  F., K.A. McHugh, L. Bejder, E.M. Siegal, D. Lusseau, E.B. McCabe, G. Lovewell, R.S. Wells. 2016. 

Food provisioning increases the risk of injury in a long-lived marine top predator. R. Soc. open sci. 3: 160560. 

Duignan, P.J., C. House, D.K. Odell, R.S. Wells, L.J. Hansen, M.T. Walsh, D.J. St. Aubin, B.K. Rima, J.R. Geraci. 

1996. Morbillivirus infection in bottlenose dolphins: Evidence for recurrent epizootics in the western Atlantic 

and Gulf of Mexico. Mar. Mamm. Sci. 12(4):499–515. 

Durden, W.N., M.K. Stolen, D.H. Adams and E.D. Stolen. 2007. Mercury and selenium concentrations in stranded 

bottlenose dolphins from the Indian River Lagoon system, Florida. B. Mar. Sci. 81(1):37–54. 

Durden, W.N., E.D. Stolen and M.K. Stolen. 2011. Abundance, distribution, and group composition of Indian River 

Lagoon bottlenose dolphins (Tursiops truncatus). Aquat. Mamm. 37(2):175–186. 

Durden, W.N., E.D. Stolen, T.A. Jablonski, S.A. Puckett and M.K. Stolen. 2017. Monitoring seasonal abundance of 

Indian River Lagoon bottlenose dolphins (Tursiops truncatus) using aerial surveys. Aquat. Mamm. 43(1):90–

112. 

Durden, W.N., E.D. Stolen, T. Jablonski, L. Moreland, E. Howells, A. Sleeman, M. Denny, G. Biedenbach and M. 

Mazzoil. 2021. Abundance and demography of common bottlenose dolphins (Tursiops truncatus truncatus) 

in the Indian River Lagoon, Florida: A robust design capture-recapture analysis. PLoS ONE 16(4):e0250657. 

Fair, P.A., J. Adams, G. Mitchum, T.C. Hulsey, J.S. Reif, M. Houde, D. Muir, E. Wirth, D. Wetzel, E. Zolman, W. 

McFee and G.D. Bossart. 2010. Contaminant blubber burdens in Atlantic bottlenose dolphins (Tursiops 

truncatus) from two southeastern US estuarine areas: Concentrations and patterns of PCBs, pesticides, 

PBDEs, PFCs, and PAHs. Sci. Total Environ. 408:1577–1597. 

Fire, S.E., J.A. Browning, W.N. Durden and M.K. Stolen. 2020. Comparison of during-bloom and inter-bloom 

brevetoxin and saxitoxin concentrations in Indian River Lagoon bottlenose dolphins, 2002–2011. Aquat. 

Toxicol. 218:105371. 

Gorzelany, J.F. 1998. Unusual deaths of two free-ranging Atlantic bottlenose dolphins (Tursiops truncatus) related to 

ingestion of recreational fishing gear. Mar. Mamm. Sci. 14(3):614–617. 

Greller, R., M. Mazzoil, E. Titcomb, B. Nelson, R. Paperno and S.H. Markwith. 2021. Environmental drivers of habitat 

use by common bottlenose dolphins (Tursiops truncatus) in the Indian River Lagoon, Florida, USA. Mar. 

Mamm. Sci. 37:512–532. 

Gubbins, C. 2002. Association patterns of resident bottlenose dolphins (Tursiops truncatus) in a South Carolina 

estuary. Aquat. Mamm. 28:24–31. 

Hansen, L.J., L.H. Schwacke, G.B. Mitchum, A.A. Hohn, R.S. Wells, E.S. Zolman and P.A. Fair. 2004. Geographic 

variation in polychlorinated biphenyl and organochlorine pesticide concentrations in the blubber of 

bottlenose dolphins from the U.S. Atlantic coast. Sci. Total Environ. 319:147–172. 

Hartel, E.F., W. Noke Durden, G. O’Corry-Crowe. 2020. Testing satellite telemetry within narrow ecosystems: 

nocturnal movements and habitat use of bottlenose dolphins within a convoluted estuarine system. Anim. 

Biotelemetry 8:13. 

Hazelkorn, R.A., B.A. Schulte and T.M. Cox. 2016. Persistent effects of begging on common bottlenose dolphin 

(Tursiops truncatus) behavior in an estuarine population. Aquat. Mamm. 42(4):531–541.  

Kent, E.E., M. Mazzoil, S.D. McCulloch and R.H. Defran. 2008. Group characteristics and social affiliation patterns 

of bottlenose dolphins (Tursiops truncatus) in the Indian River Lagoon, Florida. Fla. Sci. 71:149–-168. 



97 

Lapointe, B.E., L.W. Herren, R.A. Brewton and P.K. Alderman. 2020. Nutrient over-enrichment and light limitation 

of seagrass communities in the Indian River Lagoon, an urbanized subtropical estuary. Sci. Total Environ. 

699:134068. 

Laureano-Rosario, A.E., M. McFarland, D.J. Bradshaw II, J. Metz, R.A. Brewton, T. Pitts, C. Perricone, S. Schreiber, 

N. Stockley, G. Wang, E.A. Guzmán, B.E. Lapointe, A.E. Wright, C.A. Jacoby and M.S. Twardowski. 2021.

Dynamics of microcystins and saxitoxin in the Indian River Lagoon, Florida. Harmful Algae 103:102012.

Leatherwood, S. 1979. Aerial survey of the bottlenosed dolphin, Tursiops truncatus, and the west Indian manatee, 

Trichechus  manatus, in the Indian and Banana rivers, Florida. Fish. Bull. 77:47–59. 

Leatherwood, S. 1982. Size of bottlenose dolphin population(s) in Indian River, Florida. Rep. Int. Whal. Comm. 

32:567–568.Lipscomb, T.P., S. Kennedy, D. Moffet and B.K. Ford. 1994. Morbilliviral disease in an Atlantic 

bottlenose dolphin (Tursiops truncatus) from the Gulf of Mexico. J. Wildl. Dis. 30(4):572–576. 

Litz, J.A., C.R. Hughes, L.P. Garrison, L.A. Fieber and P.E. Rosel. 2012. Genetic structure of common bottlenose 

dolphins (Tursiops truncatus) inhabiting adjacent South Florida estuaries - Biscayne Bay and Florida Bay. J. 

Cetacean Res. Manage. 12(1):107–117.  

Marks, W., S. Burton, E. Stratton, E. Zolman, G. Biedenbach and A. Page-Karjian. 2020. A case study of 

monofilament line entanglement in a common bottlenose dolphin (Tursiops truncatus): entanglement, 

disentanglement, and subsequent death. BMC Vet. Res. 16:223.  

Maze-Foley, K. and L.P. Garrison. 2022. Serious injury determinations for small cetaceans off the southeast U.S. 

coast, 2016–2020. Southeast Fisheries Science Center, Marine Mammal and Turtle Division, 75 Virginia 

Beach Dr., Miami, FL 33140.  MMTD Contribution # MMTD-2022-02. 69 pp. Accessible at: 

https://repository.library.noaa.gov/view/noaa/48483   

Maze-Foley, K., B.L. Byrd, S.C. Horstman and J.R. Powell. 2019. Analysis of stranding data to support estimates of 

mortality and serious injury in common bottlenose dolphin (Tursiops truncatus truncatus) stock assessments 

for the Atlantic Ocean and Gulf of Mexico. NOAA Tech. Memo. NMFS-SEFSC-742. 42 pp. Accessible at: 

https://repository.library.noaa.gov/view/noaa/23151 

Mazzoil, M., S.D. McCulloch and R.H. Defran. 2005. Observations on the site fidelity of bottlenose dolphins 

(Tursiops truncatus) in the Indian River Lagoon, Florida. Fla. Sci. 68(4):217–226. 

Mazzoil, M., J.S. Reif, M. Youngbluth, M.E. Murdoch, S.E. Bechdel, E. Howells, S.D. McCulloch, L.J. Hansen and 

G.D. Bossart. 2008a. Home ranges of bottlenose dolphins (Tursiops truncatus) in the Indian River Lagoon,

Florida: Environmental correlates and implications for management strategies. EcoHealth 5(3):278–288.

Mazzoil, M.S., S.D. McCulloch, M.J. Youngbluth, D.S. Kilpatrick, M.E. Murdoch, B. Mase-Guthrie, D.K. Odell and 

G.D. Bossart. 2008b. Radio-tracking and survivorship of two rehabilitated bottlenose dolphins (Tursiops

truncatus) in the Indian River Lagoon, Florida. Aquat. Mamm. 34:54–-64.

Mazzoil, M., M.E. Murdoch, E. Howells, S. Bechdel, M. deSieyes, J.S. Reif, G.D. Bossart and S.D. McCulloch. 2011. 

Site fidelity and movement of bottlenose dolphins (Tursiops truncatus) on Florida’s east coast: Atlantic 

Ocean and Indian River Lagoon estuary. Fla. Sci. 74: 25–37. 

Mazzoil, M., Q. Gibson, W.N. Durden, R. Borkowski, G. Biedenbach, Z. McKenna, N. Gordon, K. Brightwell, M. 

Denny, E. Howells and J. Jakush. 2020. Spatiotemporal movements of common bottlenose dolphins 

(Tursiops truncatus truncatus) in Northeast Florida, USA. Aquat. Mamm. 46:285–300. 

Miles, C. and R. Pleuffer. 1997. Pesticides in canals of south Florida. Arch. Environ. Contam. Toxicol. 32:337–345. 

Morris, S.E., J.L. Zelner, D.A. Fauquier, T.K. Rowles, P.E. Rosel, F. Gulland and B.T. Grenfell. 2015. Partially 

observed epidemics in wildlife hosts: Modelling an outbreak of dolphin morbillivirus in the northwestern 

Atlantic, June 2013–2014. J. R. Soc. Interface 12:20150676. 

Mullin, K.D., R.R. Lohoefener, W. Hoggard, C.L. Roden and C.M. Rogers. 1990. Abundance of bottlenose dolphins, 

Tursiops truncatus, in the coastal Gulf of Mexico. Northeast Gulf Sci. 11(2):113–122. 

Murdoch, E, J.S. Reif, M. Mazzoil, S.D. McCulloch, P.A. Fair and G.D. Bossart. 2008. Lobomycosis in bottlenose 

dolphins (Tursiops truncatus) from the Indian River Lagoon, Florida: Estimation of prevalence, temporal 

trends and spatial distribution. EcoHealth 5:289–297.  

NMFS 2012. Process for distinguishing serious from non-serious injury of marine mammals: Process for injury 

determinations. National Marine Fisheries Service Policy Directive PD 02-038-01. January 2012. Accessible 

at: http://www.nmfs.noaa.gov/pr/laws/mmpa/policies.htm [Federal Register Notice, Vol. 77, No. 14, page 

3233, January 23, 2012] 

NMFS. 2016. Guidelines for preparing stock assessment reports pursuant to the 1994 amendments to the MMPA. 

NMFS Instruction 02-204-01, February 22, 2016. Accessible at: 

http://www.nmfs.noaa.gov/op/pds/index.html 

https://repository.library.noaa.gov/view/noaa/48483
https://repository.library.noaa.gov/view/noaa/23151
https://repository.library.noaa.gov/view/noaa/23151


98 

Noke, W.D. and D.K. Odell. 2002. Interactions between the Indian River Lagoon blue crab fishery and the bottlenose 

dolphin, Tursiops truncatus. Mar. Mamm. Sci. 18:819–832. 

Odell, D.K. and E.D. Asper. 1990. Distribution and movements of freeze-branded bottlenose dolphins in the Indian 

and Banana Rivers, Florida. Pages 515-540 in: S. Leatherwood and R. Reeves, (eds.)  The bottlenose dolphin. 

Academic Press, San Diego, CA. 

Peltier, H., W. Dabin, P. Daniel, O. Van Canneyt, G. Dorémus, M. Huon and V. Ridoux. 2012. The significance of 

stranding data as indicators of cetacean populations at sea: modelling the drift of cetacean carcasses. Ecol. 

Indicators 18:278–290. 

Phlips, E.J., S. Badylak, N.G. Nelson and K.E. Havens. 2020. Hurricanes, El Niño and harmful algal blooms in two 

sub-tropical Florida estuaries: Direct and indirect impacts. 10:1910.  

Powell, J.R. and R.S. Wells. 2011. Recreational fishing depredation and associated behaviors involving common 

bottlenose dolphins (Tursiops truncatus) in Sarasota Bay, Florida. Mar. Mamm. Sci. 27(1):111–129. 

Powell, J.R., A.F. Machernis, L.K. Engleby, N.A. Farmer and T.R. Spradlin. 2018. Sixteen years later: An updated 

evaluation of the impacts of chronic human interactions with bottlenose dolphins (Tursiops truncatus) in 

Panama City, Florida, USA. J. Cetacean Res. Manage. 19:79–93. 

Reif, J.S., M.S. Mazzoil, S.D. McCulloch, R.A. Varela, J.D. Goldstein, P.A. Fair and G.D. Bossart. 2006. 

Lobomycosis in Atlantic bottlenose dolphins from the Indian River Lagoon, Florida. J. Amer. Vet. Med. 

Assoc. 228(1):104–108. 

Richards, V.P., T.W. Greig, P.A. Fair, S.D. McCulloch, C. Politz, A. Natoli, C.A. Driscoll, A.R. Hoelzel, V. David, 

G.D. Bossart and J.V. Lopez. 2013. Patterns of population structure for inshore bottlenose dolphins along the

eastern United States. J. Hered. 104(6):765–778.

Rosel, P.E., L. Hansen and A.A. Hohn. 2009. Restricted dispersal in a continuously distributed marine species: 

common bottlenose dolphins Tursiops truncatus in coastal waters of the western North Atlantic. Mol. Ecol. 

18:5030–5045. 

Rosel, P.E., L.A. Wilcox, C. Sinclair, T.R. Speakman, M.C. Tumlin, J.A. Litz and E.S. Zolman. 2017. Genetic 

assignment to stock of stranded common bottlenose dolphins in southeastern Louisiana after the Deepwater 

Horizon oil spill. Endang. Species Res. 33:221–234. 

Schaefer, A.M., H.W. Stavros, G.D. Bossart, P.A. Fair, J.D. Goldstein and J.S. Reif. 2011. Associations between 

mercury and hepatic, renal, endocrine and hematologic parameters in Atlantic bottlenose dolphins (Tursiops 

truncatus) along the eastern coast of Florida and South Carolina. Arch. Environ. Con. Tox. 61(4):688–695. 

Schaefer, A.M., E. Murdoch Titcomb, P.A. Fair, H.W. Stavros, M. Mazzoil, G.D. Bossart and J.S. Reif. 2015. Mercury 

concentrations in Atlantic bottlenose dolphins (Tursiops truncatus) inhabiting the Indian River Lagoon, 

Florida: Patterns of spatial and temporal distribution. Mar. Pollut. Bull. 97:544–547.  

Scott, G.P. 1990. Management-oriented research on bottlenose dolphins by the Southeast Fisheries Center. Pages 623–

639 in: S. Leatherwood and R. Reeves, (eds.)  The bottlenose dolphin. Academic Press, San Diego, CA. 

Sellas, A.B., R.S. Wells and P.E. Rosel. 2005. Mitochondrial and nuclear DNA analyses reveal fine scale geographic 

structure in bottlenose dolphins (Tursiops truncatus) in the Gulf of Mexico. Conserv. Genet. 6(5):715–728. 

Stavros, H.W., G.D. Bossart, T.C. Hulsey and P.A. Fair. 2007. Trace element concentrations in skin of free-ranging 

bottlenose dolphins (Tursiops truncatus) from the southeast Atlantic coast. Sci. Total. Environ. 388:300–

315. 

Stavros, H.W., G.D. Bossart, T.C. Hulsey and P.A. Fair. 2008. Trace element concentrations in blood of free-ranging 

bottlenose dolphins (Tursiops truncatus): Influence of age, sex and location. Mar. Pollut. Bull. 56: 348-379. 

Stavros, H.S., M. Stolen, W. Noke Durden, W. McFee, G.D. Bossart and P.A. Fair. 2011. Correlation and toxicological 

inference of trace elements in tissues from stranded and free-ranging bottlenose dolphins (Tursiops 

truncatus). Chemosphere 82:1649–1661. 

Stolen, M.K., W.N. Durden and D.K. Odell. 2007. Historical synthesis of bottlenose dolphin (Tursiops truncatus) 

stranding data in the Indian River Lagoon system, Florida, from 1977-2005. Fla. Sci. 70:45–54. 

Stolen, M., W. Noke Durden, T. Mazza, N. Barros and J. St. Leger. 2012. Effects of fishing gear on bottlenose dolphins 

(Tursiops truncatus) in the Indian River Lagoon system, Florida. Mar. Mamm. Sci. 29(2):356–364.  

Thompson, N.B. 1981. Estimates of abundance of Tursiops truncatus in Charlotte Harbor, Florida. 

NOAA/NMFS/SEFSC/Miami Laboratory, Fishery Data Analysis Technical Report. Available from: NMFS, 

Southeast Fisheries Science Center, 75 Virginia Beach Dr., Miami, FL 33149.  

Titcomb, E.M., G. O’Corry-Crowe, E.F. Hartel and M.S. Mazzoil. 2015. Social communities and spatiotemporal 

dynamics of association patterns in estuarine bottlenose dolphins. Mar. Mamm. Sci. 31(4):1314–1337. 



99 

Titcomb, E. Murdoch, J.S. Reif, P.A. Fair, Hui-Chen W. Stavros, M. Mazzoil, G.D. Bossart and A.M. Schaefer. 2017. 

Blood mercury concentrations in common bottlenose dolphins from the Indian River Lagoon, Florida: 

Patterns of social distribution. Mar. Mamm. Sci. 33(3):771–784. 

Wade, P.R. and R.P. Angliss. 1997. Guidelines for assessing marine mammal stocks: Report of the GAMMS 

Workshop April 3-5, 1996, Seattle, Washington.  NOAA Tech. Memo. NMFS-OPR-12. 93 pp. 

Wells, R.S., J.B. Allen, G. Lovewell, J. Gorzelany, R.E. Delynn, D.A. Fauquier and N.B. Barros. 2015. Carcass-

recovery rates for resident bottlenose dolphins in Sarasota Bay, Florida. Mar. Mamm. Sci. 31(1):355–368. 

Wells, R.S., M.D. Scott and A.B. Irvine. 1987. The social structure of free ranging bottlenose dolphins. Pages 247–

305 in: H. Genoways, (ed.)  Current Mammalogy, Vol. 1. Plenum Press, New York. 

Zolman, E.S. 2002. Residence patterns of bottlenose dolphins (Tursiops truncatus) in the Stono River estuary, 

Charleston County, South Carolina, U.S.A. Mar. Mamm. Sci. 18:879–892. 




