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ROUGH-TOOTHED DOLPHIN (Steno bredanensis):
Western North Atlantic Stock
STOCK
DEFINITION
AND
GEOGRAPHIC
RANGE
Rough-toothed dolphins (Steno bredanensis) are
distributed worldwide in the Atlantic, Pacific and Indian
Oceans, generally in warm temperate, subtropical, or
tropical waters. They are commonly reported in a wide
range of water depths, from shallow, nearshore waters to
oceanic waters (West et al. 2011). Most shipboard
sightings from the U.S. East Coast have occurred in
oceanic waters at depths greater than 1,000 m (Figure 1).
Sightings of rough-toothed dolphins along the East Coast
of the U.S. are much less common than in the Gulf of
Mexico (CETAP 1982; NMFS 1999; Mullin and Fulling
2003).
In the western North Atlantic, tracking of five roughtoothed dolphins that were rehabilitated and released
following a mass stranding on the east coast of Florida in
2005, demonstrated a variety of ranging patterns (Wells
et al. 2008). All tagged rough-toothed dolphins moved
through a large range of water depths averaging greater
than 100 m, though each of the five tagged dolphins
transited through very shallow waters at some point.
These five rough-toothed dolphins moved through waters
ranging from 17° to 31°C, with temperatures averaging
21° to 30°C. Recorded dives were rarely deeper than 50
m, with the tagged dolphins staying fairly close to the
surface. It is not known how representative of normal
species patterns any of these movements are.
Analyses of worldwide genetic differentiation in
Steno indicate animals in the western Atlantic Ocean are
strongly differentiated from those in the Pacific and
Figure 1. Distribution of rough-toothed dolphin
sightings from NEFSC and SEFSC shipboard and
Indian Oceans (Albertson 2014; da Silva et al. 2015).
aerial surveys during the summers of 1998, 1999,
Albertson (2014) illustrated that this species may exhibit
2002, 2004, 2006, 2007, 2011 and 2016. Isobaths are
fine-scale population structure and da Silva et al. (2015)
provided evidence for multiple populations in the western
the 100-m, 1000-m and 4000-m depth contours.
South Atlantic. However, to date there has been no
examination of stock structure for this species within the
western North Atlantic or the Gulf of Mexico. For management purposes, rough-toothed dolphins observed off the
eastern U.S. coast are considered a separate stock from those in the northern Gulf of Mexico. There are insufficient
data to determine whether multiple demographically-independent stocks exist with the western North Atlantic Stock.
Additional morphological, genetic and/or behavioral data are needed to provide further information on stock
delineation.
POPULATION SIZE
The best abundance estimate available for the western North Atlantic rough-toothed dolphin is 136 (CV=1.00).
This estimate is an average from summer 2011 and summer 2016 shipboard surveys covering waters from central
Florida to the lower Bay of Fundy.
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Earlier abundance estimates
Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey
descriptions.
Recent surveys and abundance estimates
The Southeast and Northeast Fisheries Science Centers conducted shipboard surveys of continental shelf and
slope waters along the U.S. East Coast from southeastern Florida to the lower Bay of Fundy, during the summers of
2011 and 2016 (Palka 2012; Garrison 2016). The NEFSC surveys covered waters deeper than 100-m while the
SEFSC covered waters greater than 50-m depth, all within the U.S. EEZ. Sightings of rough-toothed dolphins were
rare (2011: n=4; 2016: n=0 sightings) in waters between central Virginia and the lower Bay of Fundy and therefore
no abundance estimate was made for this region.
In waters between central Virginia and central Florida, sightings of rough-toothed dolphins were also rare (2011:
n=1; 2016: n=0 sightings). An abundance estimate of 271 (CV=1.00) rough-toothed dolphins was generated from
the summer 2011 shipboard survey (Garrison 2016). It should be noted this estimate was based on a single sighting
and therefore the abundance estimate is highly uncertain. Estimation of the abundance was based on the independent
observer approach assuming point independence (Laake and Borchers 2004) and calculated using the markrecapture distance sampling option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009).
Uncertainties in the abundance estimate arise primarily from the low number of sightings, variance in encounter
rates, and uncertainty in estimation of detection probability. In addition, this estimate likely does not cover the full
range of the stock in the western North Atlantic.
The best abundance estimate available for the western North Atlantic rough-toothed dolphin is the average of
the 2011 and 2016 abundance estimates, and is 136 (CV=1.00).
Table 1. Summary of abundance estimates for the western North Atlantic rough-toothed dolphin, Steno
bredanensis, by month, year, and area covered during each abundance survey, and resulting abundance estimate
(Nbest) and coefficient of variation (CV).

Month/Year

Area

Nbest

CV

0

-

Jun-Aug 2011

central Virginia to lower Bay of Fundy

Jun-Aug 2011

central Florida to central Virginia

271

1.00

Jun-Aug 2011

central Florida to lower Bay of Fundy (COMBINED)

271

1.00

Jun-Aug 2016

central Virginia to lower Bay of Fundy

0

-

Jun-Aug 2016

central Florida to central Virginia

0

-

Jun-Aug 2016

central Florida to lower Bay of Fundy (COMBINED)

0

-

Minimum Population Estimate
The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the lognormally distributed best abundance estimate. This is equivalent to the 20th percentile of the log-normal distribution
as specified by Wade and Angliss (1997). The best abundance estimate is 136 (CV=1.00). The minimum population
estimate is 67.
Current Population Trend
A trend analysis cannot be conducted for this stock due to the small number of sightings in any single year.
CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
Current and maximum net productivity rates are unknown for this stock. For purposes of this assessment, 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 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
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population size is 67. The maximum productivity rate is 0.04, the default value for cetaceans. The “recovery” factor,
which accounts for endangered, depleted, threatened stocks, or stocks of unknown status relative to optimum
sustainable population (OSP), is assumed to be 0.5 because this stock is of unknown status. PBR for the western
North Atlantic stock of rough-toothed dolphins is 0.7.
ANNUAL HUMAN-CAUSED MORTALITY
Total annual estimated fishery-related mortality and serious injury to this stock between 2012 and 2016 was
zero, as there were no reports of mortalities or serious injuries to rough-toothed dolphins.
Fishery Information
There are currently no U.S. fisheries in the western North Atlantic with evidence of interactions that result in
incidental mortality or serious injury of rough-toothed dolphins. There has been documented mortality and serious
injury of rough-toothed dolphins by the Hawaii shallow-set longline fishery and the American Samoa pelagic
longline fishery in the U.S. Pacific (Carretta et al. 2017; Carretta et al. 2018). Rough-toothed dolphins have been
taken incidentally in the tuna purse seine nets in the eastern tropical Pacific, and in gillnets off Sri Lanka, Brazil and
the offshore North Pacific (Jefferson 2002). A small number of this species are taken in directed fisheries in the
Caribbean countries of St. Vincent and the Lesser Antilles, as well as in countries in the Pacific and off Ghana in the
eastern north Atlantic Ocean (Northridge 1984; Argones 2001; Jefferson 2002; Reeves et al. 2003).
Other Mortality
Although there have been several mass strandings of rough-toothed dolphins along the U.S. east coast in the
past, from 2012 to 2016 no rough-toothed dolphins were reported stranded between Maine and Florida (Northeast
Regional Marine Mammal Stranding Network; Southeast Regional Marine Mammal Stranding Network; NOAA
National Marine Mammal Health and Stranding Response Database unpublished data, accessed 5 May 2017 (NER)
and 28 April 2017 (SER)).
HABITAT ISSUES
Persistent organic pollutants (POPs) are a potential source of human-caused mortality. These contaminants were
analyzed in 15 stranded rough-toothed dolphins from the Gulf of Mexico (Struntz et al. 2004). Although these
dolphins exhibited lower concentrations of polychlorinated biphenyls (PCBs) than those observed in other species of
dolphins including Risso’s, striped and bottlenose dolphins sampled in Japan, the Mediterranean and the Gulf coast
of Texas, respectively, the concentrations were above the toxic threshold for marine mammal blubber suggested by
Kannan et al. (2000). Struntz et al. (2004) concluded it was “likely that PCBs pose a health risk for the population
represented by this limited sample group.” Plastic debris may also pose a threat to this, and other, species, as
evidenced by plastic bags found in the stomachs of two stranded rough-toothed dolphins – one which stranded in
2004 in St. Lucie County Florida, and one in northeastern Brazil (de Meirelles and Barros 2007), and a plastic bottle
cap found in one of the dolphins which stranded in St. Lucie County, Florida in 2004.
STATUS OF STOCK
Rough-toothed dolphins are not listed as threatened or endangered under the Endangered Species Act, and the
Western North Atlantic stock is not considered strategic under the Marine Mammal Protection Act. The status of
rough-toothed dolphins in the U.S. EEZ relative to OSP is unknown. No fishery-related mortality or serious injury
has been observed between 2012 and 2016; therefore, total fishery-related mortality and serious injury can be
considered insignificant and approaching the zero mortality and serious injury rate. Given the limited number of
sightings of rough-toothed dolphins over the years, the abundance estimate for this stock is highly uncertain and
there are insufficient data to determine population trends for this stock. Although there are currently no known
habitat issues or other factors causing a decline or impeding recovery, potential sources of human-caused mortality
for this stock are poorly understood.
REFERENCES CITED
Argones, L.V. 2001. The status and conservation of marine mammals in the Philippines. Final Report, Univ. of Los
Banos, Laguna: 77.
Albertson, G.R. 2014. Worldwide phylogeography and local population structure of the rough-toothed dolphin
(Steno bredanensis). Ph.D. dissertation, Oregon State University. 179 pp.
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.

111

Carretta, J.V, K.A. Forney, E.M. Oleson, D.W. Weller, A.R. Lang, J. Baker, M.M. Muto, B. Hanson, A.J. Orr, H.
Huber, M.S. Lowry, J. Barlow, J.E. Moore, D. Lynch, L. Carswell and R.L. Brownell Jr. 2017. U.S. Pacific
marine mammal stock assessments: 2016. NOAA Tech. Memo. NOAA-TM-NMFS-SWFSC-577, 414 pp.
Available at: http://www.nmfs.noaa.gov/pr/sars/pdf/pacific_2016_final_sars_final.pdf
Caretta, J.V., E.M. Oleson, K.A. Forney, J. Baker, J.E. Moore, D.W. Weller, A.R. Lang, M.M. Muto, B. Hanson,
A.J. Orr, H. Huber, M.S. Lowry, J. Barlow, D. Lynch, L. Carswell and R.L. Brownell Jr. 2018. U.S. Pacific
draft marine mammal stock assessments: 2017. NOAA Tech. Memo. NOAA-TM-NMFS-SWFSC-602, 161
pp. Available from: https://www.fisheries.noaa.gov/national/marine-mammal-protection/draft-marinemammal-stock-assessment-reports
CETAP. 1982. A characterization of marine mammals and turtles in the mid- and north Atlantic areas of the U.S.
outer continental shelf, final report. University of Rhode Island Cetacean and Turtle Assessment Program.
Washington, DC, Bureau of Land Management. #AA551-CT8-48: 576.
da Silva, D.M., A.F. Azevedo, E.R. Secchi, L.A. Barbosa, P.A. Flores, R.R. Carvalho, T.L. Bisi, J. Lailson-Brito
and H.A. Cunha. 2015. Molecular taxonomy and population structure of the rough-toothed dolphin Steno
bredanensis (Cetartiodactyla: Delphinidae). Zool. J. Linn. Soc.-Lond. 175(4):949–62.
de Meirelles, A.C.O. and H.M.D.R. Barros. 2007. Plastic debris ingested by a rough-toothed dolphin, Steno
bredanensis, stranded alive in northeastern Brazil. Biotemas 20(1):127–131.
Garrison, L.P. 2016. Abundance of marine mammals in waters of the U.S. East Coast during summer 2011. NOAA
Southeast Fisheries Science Center, Protected Resources and Biodiversity Division, 75 Virginia Beach
Drive, Miami, FL 33140. PRBD Contribution #PRBD-2016-08, 21 pp.
Garrison, L.P., K. Barry and W. Hoggard. 2017. The abundance of coastal morphotype bottlenose dolphins on the
U.S. east coast: 2002-2016. Southeast Fisheries Science Center, Protected Resources and Biodiversity
Division, 75 Virginia Beach Dr., Miami, FL 33140. PRBD Contribution # PRBD-2017-01, 37 pp.
Jefferson, T.A. 2002. Rough-toothed dolphin Steno bredanensis. Pages 1055–1059 in: W. Perrin, B. Wursig and J.
G. M. Thewissen (eds.) Encyclopedia of marine mammals. Academic Press, New York.
Kannan, K., A.L. Blankership, P.D. Jones and J.P. Giesy. 2000. Toxicity reference values for the toxic effects of
polychlorinated biphenyls to aquatic mammals. Human. Ecol. Risk Assess. 6(1):181–201.
Laake, J.L. and D.L. Borchers. 2004. Methods for incomplete detection at distance zero. Pages 108–189 in: S. T.
Buckland, D.R. Andersen, K.P. Burnham, J.L. Laake and L. Thomas (eds.) Advanced distance sampling.
Oxford University Press, New York.
Mullin, K.D. and G.L. Fulling. 2003. Abundance of cetaceans in the southern U.S. North Atlantic Ocean during
summer 1998. Fish. Bull. 101(3):603–613.
NMFS. 1999. Cruise results. Summer Atlantic Ocean marine mammal survey. NOAA Ship Oregon II cruise 236
(99-05), 4 August - 30 September 1999. Available from: SEFSC, 3209 Frederic Street, Pascagoula, MS
39567.
Northridge, S.P. 1984. World review of interactions between marine mammals and fisheries. FAO Fish. Pap. 251:
190.
Palka, D. 2012. Cetacean abundance estimates in US northwestern Atlantic Ocean waters from summer 2011 line
transect survey. U.S. Dept. Commer., Northeast Fish. Sci. Cent. Ref. Doc. 12-29, 37 pp. Available from:
http://www.nefsc.noaa.gov/nefsc/publications/
Reeves, R.R., B.D. Smith, E.A. Crespo and G.N. d. Sciara 2003. Dolphins, whales, and porpoises: 2002–2010
Conservation action plan for the world’s cetaceans. I. IUCN/SSC Cetacean Specialist Group, Gland,
Switzerland and Cambridge, UK. 43–47 pp.
Struntz, W.D., J.R. Kucklick, M.M. Schantz, P.R. Becker, W.E. McFee and M.K. Stolen. 2004. Persistent organic
pollutants in rough toothed dolphins (Steno bredanensis) sampled during an unusual mass stranding event.
Mar. Poll. Bull. 48(1–2):164–173.
Thomas, L., J.L. Laake, E. Rexstad, S. Strindberg, F.F.C. Marques, S.T. Buckland, D.L. Borchers, D.R. Anderson,
K.P. Burnham, M.L. Burt, S.L. Hedley, J.H. Pollard, J.R.B. Bishop and T.A. Marques. 2009. Distance 6.0.
Release 2. [Internet]. University of St. Andrews (UK): Research Unit for Wildlife Population Assessment.
Available from: http://distancesampling.org/Distance/.
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., G.A. Early, J.G. Gannon, R.G. Lingenfelser and P. Sweeney. 2008. Tagging and tracking of roughtoothed dolphins (Steno bredanensis) from the March 2005 mass stranding in the Florida Keys. NOAA
Tech. Memo. NMFS-SEFSC-574, 44 pp.

112

West, K.L., J.G. Mead and W. White. 2011. Steno bredanensis (Cetacea: Delphinidae). Mammalian Species
43(886):177–189.

113

