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April 2020 

SPERM WHALE (Physeter macrocephalus):  
 North Atlantic Stock 

STOCK DEFINITION AND GEOGRAPHIC 
RANGE  
 The distribution of the sperm whale in the U.S. 
Exclusive Economic Zone (EEZ) occurs on the 
continental shelf edge, over the continental slope, and 
into mid-ocean regions (Figure 1). Waring et al. (1993, 
2001) suggested that this offshore distribution is more 
commonly associated with the Gulf Stream edge and 
other features. However, the sperm whales that occur in 
the eastern U.S. Atlantic EEZ likely represent only a 
fraction of the total stock. The nature of linkages of the 
U.S. habitat with those to the south, north, and offshore 
is unknown. Historical whaling records compiled by 
Schmidly (1981) suggested an offshore distribution off 
the southeast U.S., over the Blake Plateau, and into 
deep ocean waters. In the southeast Caribbean, both 
large and small adults, as well as calves and juveniles 
of different sizes are reported (Watkins et al. 1985). 
Whether the northwestern Atlantic population is 
discrete from northeastern Atlantic is currently 
unresolved. The International Whaling Commission 
recognizes one stock for the North Atlantic. Based on 
reviews of many types of stock studies (i.e., tagging, 
genetics, catch data, mark-recapture, biochemical 
markers, etc.), Reeves and Whitehead (1997) and 
Dufault et al. (1999) suggested that sperm whale 
populations have no clear geographic structure. Ocean-
wide genetic studies (Lyrholm and Gyllensten 1998; 
Lyrholm et al. 1999) indicated low genetic diversity, but 
strong differentiation between potential social 
(matrilineally related) groups. Further, Englehaupt et al. 
(2009) found no differentiation for mtDNA between 
samples from the western North Atlantic and from the 
North Sea, but significant differentiation between 
samples from the Gulf of Mexico and from the Atlantic 
Ocean just outside the Gulf of Mexico. These ocean-wide 
findings, combined with observations from other studies, 
indicate stable social groups, site fidelity, and latitudinal range limitations in groups of females and juveniles 
(Whitehead 2002). In contrast, males migrate to polar regions to feed and move among populations to breed 
(Whitehead 2002, Englehaupt 2009). There exists one tag return of a male tagged off Browns Bank (Nova Scotia) in 
1966 and returned from Spain in 1973 (Mitchell 1975). Another male taken off northern Denmark in August 1981 had 
been wounded the previous summer by whalers off the Azores (Reeves and Whitehead 1997). Steiner et al. (2012) 
reported on resightings of photographed individual male sperm whales between the Azores and Norway. In U.S. 
Atlantic EEZ waters, there appears to be a distinct seasonal cycle (CETAP 1982; Scott and Sadove 1997). In winter, 
sperm whales are concentrated east and northeast of Cape Hatteras. In spring, the center of distribution shifts 
northward to east of Delaware and Virginia, and is widespread throughout the central portion of the mid-Atlantic bight 
and the southern portion of Georges Bank. This is supported by acoustic studies in which detection of sperm whale 
vocalizations had a winter peak off Cape Hatteras, with the peak shifting farther north in the spring (Stanistreet et al. 
2018).  In summer, the distribution is similar but now also includes the area east and north of Georges Bank and into 

Figure 1.  Distribution of sperm whale sightings from 
NEFSC and SEFSC shipboard and aerial surveys 
during the summer in 1998, 1999, 2002, 2004, 2006, 
2011 and 2016 and Department of Fisheries and 
Oceans Canada 2007 TNASS and 2016 NAISS surveys.  
Isobaths are the 100m, 1,000m, and 4,000m depth 
contours. Circle symbols represent shipboard sightings 
and squares are aerial sightings. 
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the Northeast Channel region, as well as the continental shelf (inshore of the 100-m isobath) south of New England. 
In the fall, sperm whale occurrence south of New England on the continental shelf is at its highest level, and there 
remains a continental shelf edge occurrence in the mid-Atlantic bight. Similar inshore (<200 m) observations have 
been made on the southwestern (R.D. Kenney, pers. comm.) and eastern Scotian Shelf, particularly in the region of 
“the Gully” (Whitehead et al. 1991). 
 Geographic distribution of sperm whales may be linked to their social structure and their low reproductive rate, 
and both of these factors have management implications. Several basic groupings or social units are generally 
recognized—nursery schools, harem or mixed schools, juvenile or immature schools, bachelor schools, bull schools 
or pairs, and solitary bulls (Best 1979; Whitehead et al. 1991; Christal et al. 1998). These groupings have distinct 
geographical distributions, with females and juveniles generally based in tropical and subtropical waters, and males 
more wide-ranging and occurring in higher latitudes. Male sperm whales are present off and sometimes on the 
continental shelf along the entire east coast of Canada south of Hudson Strait, whereas, females rarely migrate north 
of the southern limit of the Canadian EEZ (Reeves and Whitehead 1997; Whitehead 2002). Off the northeastern U.S., 
Cetacean and Turtle Assessment Program (CETAP) and NEFSC sightings in shelf-edge and off-shelf waters included 
many social groups with calves/juveniles (CETAP 1982; Waring et al. 1992, 1993). The basic social unit of the sperm 
whale appears to be the mixed school of adult females plus their calves and some juveniles of both sexes, normally 
numbering 20–40 animals in all. There is evidence that some social bonds persist for many years (Christal et al. 1998). 

POPULATION SIZE  

 Several estimates from selected regions of sperm whale habitat exist for select time periods, however, at present 
there is no reliable estimate of total sperm whale abundance for the entire North Atlantic. Sightings have been almost 
exclusively in the continental shelf edge and continental slope areas (Figure 1), however there has been little or no 
survey effort beyond the slope. The best recent abundance estimate for sperm whales is the sum of the 2016 surveys—
4,349 (CV=0.28).  

Earlier abundance estimates 

 Please see Appendix IV for a summary of abundance estimates, including earlier estimates and survey 
descriptions. Due to changes in survey methodology these historical data should not be used to make comparisons to 
more current estimates.               

Recent surveys and abundance estimates 

 An abundance estimate of 1,593 (CV=0.36) sperm whales was generated from a shipboard and aerial survey 
conducted during Jun–Aug 2011 (Palka 2012). The aerial portion that contributed to the abundance estimate covered 
5,313 km of tracklines that were over waters north of New Jersey from the coastline to the 100-m depth contour, 
through the U.S. and Canadian Gulf of Maine and up to and including the lower Bay of Fundy. The shipboard 
portioned covered 3,107 km of tracklines that were in waters offshore of Virginia to Massachusetts (waters that were 
deeper than the 100-m depth contour out to beyond the outer limit of the U.S. EEZ). Both sighting platforms used a 
double-platform data collection procedure, which allows estimation of abundance corrected for perception bias of the 
detected species (Laake and Borchers, 2004). Shipboard data were inspected to determine if there was significant 
responsive movement to the ship (Palka and Hammond 2001). Because there was an insignificant amount of 
responsive movement for this species, the estimation of the abundance was based on the independent observer 
approach assuming point independence (Laake and Borchers 2004) and calculated using the mark-recapture distance 
sampling  option in the computer program Distance (version 6.0, release 2, Thomas et al. 2009).  

 An abundance estimate of 695 (CV=0.39) sperm whales was generated from a shipboard survey conducted 
concurrently (June-August 2011) in waters between central Virginia and central Florida. This shipboard survey 
included shelf-break and inner continental slope waters deeper than the 50-m depth contour within the U.S. EEZ. The 
survey employed the double-platform methodology searching with 25x bigeye binoculars. A total of 4,445 km of 
tracklines was surveyed, yielding 290 cetacean sightings. The majority of sightings occurred along the continental 
shelf break with generally lower sighting rates over the continental slope. Estimation of the abundance was based on 
the independent observer approach assuming point independence (Laake and Borchers 2004) and calculated using the 
mark-recapture distance sampling option in the computer program Distance (version 6.0, release 2, Thomas et al. 
2009).  

 Abundance estimates of 3,321 (CV=0.35),and 1,028 (CV=0.35) sperm whales were generated from vessel surveys 
conducted in U.S. waters of the western North Atlantic during the summer of 2016 (Table 1; Garrison 2020; Palka 
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2020). One survey was conducted from 27 June to 25 August in waters north of 38ºN latitude (Central Virginia) and 
consisted of 5,354 km of on-effort trackline along the shelf break and offshore to the outer limit of the U.S. EEZ 
(NEFSC and SEFSC 2018). The second vessel survey covered waters from Central Florida to approximately 38ºN 
latitude between the 100-m isobath and the outer limit of the U.S. EEZ during 30 June–19 August. A total of 4,399 
km of trackline was covered on effort (NEFSC and SEFSC 2018). Both surveys utilized two visual teams and an 
independent observer approach to estimate detection probability on the trackline (Laake and Borchers 2004). Mark-
recapture distance sampling was used to estimate abundance. Estimates from the two surveys were combined and CVs 
pooled to produce a species abundance estimate for the stock area. 

Table 1. Summary of abundance estimates for the western North Atlantic sperm whale (Physeter macrocephalus). 
Month, year, and area covered during each abundance survey, and resulting abundance estimate (Nbest) and 
coefficient of variation (CV). 

Month/Year Area Nbest CV 

Jun–Aug 2011 Central Virginia to lower Bay 
of Fundy 1,593 0.36 

Jun–Aug 2011 Central Florida to Central 
Virginia 695 0.39 

Jun–Aug 2011 Central Florida to lower Bay of 
Fundy (COMBINED) 2,288 0.28 

Jun–Aug 2016 Central Virginia to lower Bay 
of Fundy 3,321 0.35 

Jun–Aug 2016 Central Florida to Virginia 1, 028 0.35 

Jun–Aug 2016 Central Florida to lower Bay of 
Fundy (COMBINED) 4,349 0.28 

Minimum Population Estimate 

 The minimum population estimate is the lower limit of the two-tailed 60% confidence interval of the log-normally 
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 estimate of abundance for sperm whales is 4,349 (CV=0.28). The minimum 
population estimate for the western North Atlantic sperm whale is 3,451. 

Current Population Trend 

 A trend analysis has not been conducted for this stock. The statistical power to detect a trend in abundance for 
this stock is poor due to the relatively imprecise abundance estimates and long survey interval. For example, the power 
to detect a precipitous decline in abundance (i.e., 50% decrease in 15 years) with estimates of low precision (e.g., CV 
> 0.30) remains below 80% (alpha = 0.30) unless surveys are conducted on an annual basis (Taylor et al. 2007). There 
is current work to standardize the strata-specific previous abundance estimates to consistently represent the same 
regions and include appropriate corrections for perception and availability bias. These standardized abundance 
estimates will be used in state-space trend models that incorporate environmental factors that could potentially 
influence the process and observational errors for each stratum. 

CURRENT AND MAXIMUM NET PRODUCTIVITY RATES 

 Current and maximum net productivity rates are unknown for this stock. While more is probably known about 
sperm whale life history in other regions, some life history and vital rates information is available for the Northwest 
Atlantic. These include: calving interval is 4–6 years; lactation period is 24 months; gestation period is 14.5–16.5 
months; births occur mainly in July to November; length at birth is 4.0 m; length at sexual maturity 11.0–12.5 m for 
males and 8.3–9.2 m for females; mean age at sexual maturity is 19 years for males and 9 years for females; and mean 
age at physical maturity is 45 years for males and 30 years for females (Best 1974; Best et al. 1984; Lockyer 1981; 
Rice 1989).  

 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 
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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 
population size is 3,451. 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 0.10 because the sperm whale is listed as endangered under the 
Endangered Species Act (ESA). PBR for the western North Atlantic sperm whale is 6.9. 

ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY 

 There are no documented reports of fishery-related mortality or serious injury to this stock in the U.S. EEZ during 
2013–2017. 

Fishery Information 

 Detailed fishery information is reported in Appendix III.  

Other Mortality 

 During 2013–2017, 12 sperm whale strandings were documented along the U.S. Atlantic coast within the EEZ 
(NOAA National Marine Mammal Health and Stranding Response Database unpublished data, accessed 23 October 
2018). None of these strandings were classified as human interactions.  

Table 2. Sperm whale (Physeter macrocephalus) reported strandings along the U.S. and Canada Atlantic coast 
2013–2017. 

Stranding State or Province 2013 2014 2015 2016 2017 Total 

Newfoundland/Labradora 1 2 1 1 0 5 

Nova Scotiab 1 0 0 0 0 1 

Massachusetts 0 0 0 0 1 1 

Virginia 0 0 0 1 0 1 

North Carolina 1 0 0 0 1 2 

Florida 1 5 0 1 1 8 

TOTAL U.S. 2 5 0 2 3 12 
a. Data provided by Whale Release and Strandings, Tangly Whales Inc. Newfoundland, Canada (Ledwell and Huntington 2013, 2014, 

2015, 2017, 2018).  
b. Data supplied by Nova Scotia Marine Animal Response Society (pers. comm.). 

 Mass strandings have been reported in many oceanic regions (Rice et al. 1986; Kompanje and Reumer 1995; 
Evans et al. 2002; Fujiwara et al. 2007; Pierce et al. 2007; Mazzariol et al. 2011). Reasons for the strandings are 
unknown, although multiple causes (e.g., topography, changes in geomagnetic field, solar cycles, ship strikes, global 
changes in water temperature and prey distribution, and pollution) have been suggested (Kirschvink et al. 1986; 
Brabyn and Frew 1994; Holsbeek et al. 1999; Mazzariol et al. 2011).  

 Ship strikes are another source of human-caused mortality (McGillivary et al. 2009; Carrillo and Ritter 2010). In 
May 1994 a ship-struck sperm whale was observed south of Nova Scotia (Reeves and Whitehead 1997), in May 2000 
a merchant ship reported a strike in Block Canyon, and in 2001 the U.S. Navy reported a ship strike within the EEZ 
(NMFS, unpublished data). In 2006, a sperm whale was found dead from ship-strike wounds off Portland, Maine. In 
spring, the Block Canyon region is part of a major pathway for sperm whales entering southern New England 
continental shelf waters in pursuit of migrating squid (CETAP 1982; Scott and Sadove 1997). A 2012 Florida stranding 
mortality was classified as a vessel strike mortality. 
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HABITAT ISSUES 
 The chronic impacts of contaminants (polychlorinated biphenyls [PCBs] and chlorinated pesticides [DDT, DDE, 
dieldrin, etc.]) on marine mammal reproduction and health are of concern (e.g., Pierce et al.  2008; Jepson et al. 2016; 
Hall et al. 2018; Murphy et al. 2018), but research on contaminant levels for the western north Atlantic stock of sperm 
whales is lacking. 

 Anthropogenic sound in the world’s oceans has been shown to affect marine mammals, with vessel traffic, seismic 
surveys, and active naval sonars being the main anthropogenic contributors to low- and mid-frequency noise in oceanic 
waters (e.g., Nowacek et al. 2015; Gomez et al. 2016; NMFS 2018). The long-term and population consequences of 
these impacts are less well-documented and likely vary by species and other factors. Impacts on marine mammal prey 
from sound are also possible (Carroll et al. 2017), but the duration and severity of any such prey effects on marine 
mammals are unknown. 

 Climate-related changes in spatial distribution and abundance, including poleward and depth shifts, have been 
documented in or predicted for plankton species and commercially important fish stocks (Nye et al. 2009; Head et al. 
2010; Pinsky et al. 2013; Poloczanska et al. 2013; Hare et al. 2016; Grieve et al. 2017; Morley et al. 2018) and 
cetacean species (e.g., MacLeod 2009; Sousa et al. 2019). There is uncertainty in how, if at all, the distribution and 
population size of this species will respond to these changes and how the ecological shifts will affect human impacts 
to the species.  

STATUS OF STOCK 

 This is a strategic stock because the species is listed as endangered under the ESA. Total U.S. fishery-related 
mortality and serious injury for this stock is less than 10% of the calculated PBR, and therefore can be considered to 
be insignificant and approaching a zero mortality and serious injury rate. The status of this stock relative to OSP in 
U.S. Atlantic EEZ is unknown. There are insufficient data to determine population trends. The current stock abundance 
estimate was based upon a small portion of the known stock range.  A Recovery Plan for sperm whales was finalized 
in 2010 (NMFS 2010). 

REFERENCES CITED 
Amano, M., and M. Yoshioka. 2003. Sperm whale diving behavior monitored using a suction-cup-attached TDR tag. 

Mar. Ecol. Prog. Ser. 258:291–295. 
Andersen, M. S., K. A. Forney, T. V. N. Cole, T. Eagle, R. Angliss, K. Long, L. Barre, L. Van Atta, D. Borggaard, T. 

Rowles, B. Norberg, J. Whaley and L. Engleby. 2008. Differentiating serious and non-serious injury of 
marine mammals: Report of the serious injury technical workshop. NOAA Tech. Memo.  NMFS-OPR-39. 
94 pp. 

Angliss, R.P., and D.P. DeMaster. 1998. Differentiating serious and non-serious injury of marine mammals taken 
incidental to commercial fishing operations: Report of the serious injury workshop, 1-2 April 1997, Silver 
Spring, MD. NOAA Tech. Memo. NMFS-OPR-13. 48 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. 

Best, P.B. 1974. Biology of the sperm whale. Pages 53–81. In: W. E. Schevill (ed), The whale problem: A status 
report. Harvard University Press, Cambridge, Massachusetts. 

Best, P.B. 1979. Social organization in sperm whales, Physeter macrocephalus. Pages 227–289. In: H. E. Winn and 
B. L. Olla (eds), Behavior of marine animals, Vol. 3: Cetaceans. Plenum Press, New York, New York.  

Best, P.B., P.A.S. Canham and N. Macleod. 1984. Patterns of reproduction in sperm whales, Physeter macrocephlus. 
Rep. Int. Whal. Comm. (Special Issue) 8:51–79. 

Brabyn, M., and R.V.C. Frew. 1994.  New Zealand herd stranding sites do not relate to geomagnetic topography. Mar. 
Mamm. Sci. 10:195–-207. 

Carrillo, M., and F. Ritter. 2010. Increasing numbers of ship strikes in the Canary Islands: proposals for immediate 
action to reduce risk of vessel-whale collisions. J. Cetacean Res. Manage. 11:131–138. 

Carroll, A.G., R. Przeslawski, A. Duncan, M. Gunning, B. Bruce.  2017. A critical review of the potential impacts of 
marine seismic surveys on fish & invertebrates. Mar. Pollut. Bull. 114:9–24. 

CETAP. 1982. A characterization of marine mammals and turtles in the mid- and north Atlantic areas of the U.S. outer 
continental shelf. Cetacean and Turtle Assessment Program, University of Rhode Island. Final Report 
#AA551-CT8-48 to the Bureau of Land Management, Washington, DC. 538 pp.  



109 
 

Christal, J., H. Whitehead and E. Lettevall. 1998. Sperm whale social units: variation and change. Can. J. Zool. 
76:1431–1440. 

Dufault, S., H. Whitehead and M. Dillon. 1999. An examination of the current knowledge on the stock structure of 
sperm whales (Physeter macrocephalus) worldwide. J. Cetacean Res. Manage. 1:1–10. 

Engelhaupt, D., A.R. Hoelzel, C. Nicholson, A. Frantzis, S. Mesnick, S. Gero, H. Whitehead, L. Rendell, P. Miller, 
R. De Stefanis, A. Cañadas, S. Airoldi and A.A. Mignuicci-Giannoni. 2009. Female philopatry in coastal 
basins and male dispersion across the North Atlantic in a highly mobile marine species, the sperm whale 
(Physeter macrocephalus). Mol. Ecol. 18:4193–4205. 

Evans, K., M. Morrice, M. Hindell and D. Thiele. 2002. Three mass strandings of sperm whales (Physeter 
macrocephalus) in southern Australian waters. Mar. Mamm. Sci. 18:622–643. 

Farmer, N.A., K. Baker, D.G. Zeddies, S.L. Denes, D.P. Noreen, L.P. Garrison, A. Machernis, E. Fougères and M. 
Zykov. 2018. Population consequences of disturbance by offshore oil and gas activity for endangered sperm 
whales (Physeter macrocephalus). Biol. Conserv. 227:189–204. 

Fujiwara, Y., M. Kawato, T. Yamamoto, T. Yamanaka, W. Sato-Okoshi, C. Noda, S. Tsuchida, T. Komai, S.S. 
Cubelio, T. Sasaki, K. Jacobsen, K. Kubokawa, K. Fujikura, T. Maruyama, Y. Furushima, K. Okoshi, H. 
Miyake, M. Miyazaki, Y. Nogi, A. Yatabe and T. Okutani. 2007. Three-year investigations into sperm whale-
fall ecosystems in Japan. Mar. Ecol. 28:219–232. 

Garrison, L.P. 2020. Abundance of cetaceans along the southeast U.S. east coast from a summer 2016 vessel 
survey. Southeast Fisheries Science Center, Protected Resources and Biodiversity Division, 75 Virginia 
Beach Dr., Miami, FL 33140.  PRD Contribution # PRD-2020-04, 17 pp.   

Grieve, B.D., J.A. Hare and V.S. Saba. 2017. Projecting the effects of climate change on Calanus finmarchicus 
distribution within the US Northeast continental shelf.  Sci. Rep. 7:6264. 

Gomez, C., J.W. Lawson, A.J. Wright, A.D. Buren, D. Tollit and V. Lesage. 2016. A systematic review on the 
behavioural responses of wild marine mammals to noise: The disparity between science and policy. Can. J. 
Zool. 94:801–819. 

Hare, J.A., W.E. Morrison, M.W. Nelson, M.M. Stachura, E.J. Teeters, R.B. Griffis, M.A. Alexander, J.D. Scott, L. 
Alade, R.J. Bell, A.S. Chute, K.L. Curti,  T.H. Curtis, D. Kurcheis, J.F. Kocik, S.M. Lucey, C.T. McCandless, 
L.M. Milke, D.E. Richardson, E. Robillard, H.J. Walsh, M.C. McManus, K.E. Maranick and C.A. Griswold. 
2016. A vulnerability assessment of fish and invertebrates to climate change on the Northeast U.S. continental 
shelf, PLoS ONE 11:e0146756. https://doi.org/10.1371/journal.pone.0146756.s014. 

Hall, A.J., B.J. McConnell, L.J. Schwacke, G.M. Ylitalo, R. Williams and T.K. Rowles. 2018. Predicting the effects 
of polychlorinated biphenyls on cetacean populations through impacts on immunity and calf survival. 
Environ. Poll. 233:407–418. 

Head, E.J.H., and P. Pepin. 2010. Spatial and inter-decadal variability in plankton abundance and composition in the 
Northwest Atlantic (1958–2006). J. Plankton Res. 32:1633–1648.  

Holsbeek, L., C. R. Joiris, V. Debacker, I. B. Ali, P. Roose, J. P. Nwllissen, S. Gobert, J. Bouquegneau, and M. 
Bossicart. 1999. Heavy metals, organochlorines and polycyclic aromatic hydrocarbons in sperm whales 
stranded in the southern North Sea during the 1994/1995 winter. Mar. Poll. Bull. 38:304–313. 

Hooker, S.K., R.W. Baird and M.A. Showell. 1997. Cetacean Strandings and bycatches in Nova Scotia, Eastern 
Canada, 1991-1996. Unpublished Scientific Committee meeting document SC/49/05. International Whaling 
Commission, Cambridge, U.K. 11 pp. 

Jepson, P.D., R. Deaville, J.L. Barber, A. Aguilar, A. Borrell, S. Murphy, J. Barry, A. Brownlow, J. Barnett, S. Berrow 
and A.A. Cunningham. 2016. PCB pollution continues to impact populations of orcas and other dolphins in 
European waters. Sci. Rep.-U.K. 6:18573.Kirschvink, J.L., A.E. Dizon and J.A. Westphal. 1986. Evidence 
from strandings for geomagnetic sensitivity in cetaceans. J. Exp. Biol. 120:1–24. 

Kompanje, E., and J. Reumer. 1995. Strandings of male sperm whales Physeter macrocephalus Linnaeus, 1758 in 
western Europe between October 1994 and January 1995. Deinsea 2:89–94. 

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, New York. 

Ledwell, W., J. Huntington and E. Sacrey 2013. Incidental entrapments in fishing gear and stranding reported to and 
responded to by the Whale Release and Strandings Group in Newfoundland and Labrador and a summary of 
the Whale Release and Strandings program during 2013. Report to the Department of Fisheries and Oceans 
Canada, St. John's, Newfoundland, Canada. 19 pp. 

Ledwell, W. and J. Huntington 2014. Incidental entrapments and entanglements of cetaceans and leatherback sea 
turtles, strandings, ice entrapments reported to the Whale Release and Strandings Group in Newfoundland 

https://doi.org/


110 
 

and Labrador and a summary of the Whale Release and Strandings program during 2014. Report to the 
Department of Fisheries and Oceans Canada, St. John's, Newfoundland, Canada. 23 pp. 

Ledwell, W. and J. Huntington 2015. Incidental entrapments and entanglements of cetaceans and leatherback sea 
turtles, strandings, ice entrapments reported to the Whale Release and Strandings Group in Newfoundland 
and Labrador and a summary of the Whale Release and Strandings program during 2015. Report to the 
Department of Fisheries and Oceans Canada, St. John's, Newfoundland, Canada. 22 pp. 

Ledwell, W. and J. Huntington 2017. Incidental entrapments and entanglements of cetaceans and leatherback sea 
turtles and strandings and harassments reported to the Whale Release and Strandings Group in Newfoundland 
and Labrador and a summary of the Whale Release and Strandings program during 2016. Report to the 
Department of Fisheries and Oceans Canada, St. John's, Newfoundland, Canada. 23 pp. 

Lucas, Z.N., and S.K. Hooker 2000. Cetacean strandings on Sable Island, Nova Scotia, 1970-1998. Can. Field- 
Nat.114:45–61. 

Lyrholm, T., and U. Gyllensten 1998. Global matrilineal population structure in sperm whales as indicated by 
mitochondrial DNA sequences. Proc. R. Soc. Lond. B 265:1679–1684. 

Lyrholm, T., O. Leimar, B. Johanneson and U. Gyllensten. 1999. Sex-biased dispersal in sperm whales: contrasting 
mitochondrial and nuclear genetic structure of global populations. Proc. R. Soc. Lond. B 266:347–354.  

Mazzariol, S., G. Di Guardo, A. Petrella, L. Marsili, C.M. Fossi, C. Leonzio, N. Zizzo, S. Vizzini, S. Gaspari, G. 
Pavan,  M. Podestà, F. Garibaldi, M. Ferrante, C. Copat, D. Traversa, F. Marcer, S. Airoldi, A. Frantzis, Y. 
De Bernaldo Quirós, B. Cozzi, and A. Fernández 2011. Sometimes sperm whales (Physeter macrocephalus) 
cannot find their way back to the high seas: A multidisciplinary study on a mass stranding. PLoS ONE 
6(5):e19417. 

McGillivary, P.A., K.D. Schwehr and K. Fall 2010. Enhancing AIS to improve whale-ship collision avoidance and 
maritime security. In: OCEANS 2009, MTS/IEEE Biloxi, Marine technology for our future: Global and local 
challenges. Institute of Electrical and Electronics Engineers, Piscataway, New Jersey. 8 pp. 
https://ieeexplore.ieee.org/document/5422237 

MacLeod, C.D. 2009. Global climate change, range changes and potential implications for the conservation of marine 
cetaceans: a review and synthesis. Endang. Species Res. 7:125–136. 

Mitchell, E. 1975. Progress report on whale research, Canada. Rep. Int. Whal. Comm. 25:270–272. 
Mitchell, E., and V.M. Kozicki. 1984. Reproductive condition of male sperm whales, Physeter macrocephalus, taken 

off Nova Scotia. Rep. Int. Whal. Comm. (Special Issue 6):243–252. 
Morley, J.W., R.L. Selden, R.J. Latour, T.L. Frolicher, R.J. Seagraves and M.L. Pinsky. 2018. Projecting shifts in 

thermal habitat for 686 species on the North American continental shelf. PLoS ONE 13(5):e0196127. 
Murphy, S., R.J. Law, R. Deaville, J.Barnett, M W. Perkins, A. Brownlow, R. Penrose, N.J. Davison, J.L. Barber P.D. 

Jepson. 2018. Organochlorine contaminants and reproductive implication in cetaceans: A case study of the 
common dolphin. Pages 3–38 in M.C. Fossi and C. Panti, (eds.) Marine mammal ecotoxicology:Impacts of 
multiple stressors on population health. Academic Press, New York, New York. 

NMFS. 2010. Final recovery plan for the sperm whale (Physeter macrocephalus). National Marine Fisheries Service, 
Silver Spring, Maryland. 148 pp.(Available at https://repository.library.noaa.gov/view/noaa/15976)  

NMFS [National Marine Fisheries Service]. 2018. 2018 Revisions to: Technical guidance for assessing the effects of 
anthropogenic sound on marine mammal hearing (Version 2.0): Underwater thresholds for onset of 
permanent and temporary threshold shifts. U.S. Dept. Commer., NOAA Tech. Memo. NMFS-OPR-59, 167 
pp. Available from: https://repository.library.noaa.gov/view/noaa/17892 

NOAA. 2012.  National policy for distinguishing serious from non-serious injuries of marine mammals. Federal 
Register 77:3233. https://www.fisheries.noaa.gov/webdam/download/64690371. 

Northeast Fisheries Science Center (NEFSC) and Southeast Fisheries Science Center (SEFSC). 2018. Annual report 
of a comprehensive assessment of marine mammal, marine turtle, and seabird abundance and spatial 
distribution in US waters of the western North Atlantic Ocean. Northeast Fish. Sci. Cent. Ref. Doc. 18-04. 
141 pp. Available at: https://www.fisheries.noaa.gov/resource/publication-database/atlantic-marine-
assessment-program-protected-species. 

Nowacek, D.P., C.W. Clark, D. Mann, P.J.O. Miller, H.C. Rosenbaum, J.S. Golden, M. Jasny, J. Kraska and B.L. 
Southall. 2015. Marine seismic surveys and ocean noise: time for coordinated and prudent planning. Front. 
Ecol. Environ. 13:378–386. 

Nye, J., J. Link, J. Hare and W. Overholtz. 2009. Changing spatial distribution of fish stocks in relation to climate and 
population size on the Northeast United States continental shelf. Mar. Ecol. Prog. Ser. 393:111–129. 

Palka, D., and P.S. Hammond. 2001. Accounting for responsive movement in line transect estimates of abundance. 
Can. J. Fish. Aquat. Sci. 58:777–787. 

https://ieeexplore.ieee.org/document/5422237
https://www.sciencedirect.com/science/article/pii/B9780128121443000012#!
https://www.sciencedirect.com/science/article/pii/B9780128121443000012#!
https://www.sciencedirect.com/science/article/pii/B9780128121443000012#!
https://www.sciencedirect.com/science/article/pii/B9780128121443000012#!
https://www.sciencedirect.com/science/article/pii/B9780128121443000012#!
https://www.sciencedirect.com/science/article/pii/B9780128121443000012#!
https://www.sciencedirect.com/science/article/pii/B9780128121443000012#!
https://www.sciencedirect.com/science/article/pii/B9780128121443000012#!
https://www.fisheries.noaa.gov/webdam/download/64690371
https://www.fisheries.noaa.gov/resource/publication-database/atlantic-marine-assessment-program-protected-species
https://www.fisheries.noaa.gov/resource/publication-database/atlantic-marine-assessment-program-protected-species


111 
 

Palka, D.L. 2012. Cetacean abundance estimates in US northwestern Atlantic Ocean waters from summer 2011 line 
transect survey. Northeast Fish. Sci. Cent. Ref. Doc. 12-29. 37 pp. 

   https://repository.library.noaa.gov/view/noaa/4312 
Palka, D. 2020. Cetacean abundance estimates in US northwestern Atlantic Ocean waters from summer 2016 line 

transect surveys conducted by the Northeast Fisheries Science Center. Northeast Fish. Sci. Cent. Ref. Doc. 
20-05.  

Pierce, G.J., M.B. Santos, C. Smeenk, A. Saveliev and A.F. Zuur 2007. Historical trends in the incidence of strandings 
of sperm whales (Physeter macrocephalus) on North Sea coasts: An association with positive temperature 
anomalies. Fish. Res. 87:219–228. 

 (https://www.sciencedirect.com/science/article/pii/S0165783607001257?via%3Dihub) 
Pierce, G.J. M.B. Santos, S. Murphy, J.A. Learmonth, A.F. Zuur, E. Rogan, P. Bustamante, F. Caurant, V. Lahaye, V. 

Ridoux, B.N. Zegers, A. Mets, M. Addink, C. Smeenk, T. Jauniaux, R.J. Law, W. Dabin, A. López, J.M. 
Alonso Farré, A.F. González, A. Guerra, M. García-Hartmann, R.J. Reid, C.F. Moffat, C. Lockyer, J.P. Boon. 
2008. Bioaccumulation of persistent organic pollutants in female common dolphins (Delphinus delphis) and 
harbour porpoises (Phocoena phocoena) from western European seas: Geographical trends, causal factors 
and effects on reproduction and mortality. Env. Poll. 153:401–415. 

Pinsky, M.L., B. Worm, M.J. Fogarty, J.L. Sarmiento and S.A. Levin. 2013. Marine taxa track local climate velocities. 
Science 341:1239–1242. 

Poloczanska, E.S., C.J. Brown, W.J. Sydeman, W. Kiessling, D.S. Schoeman, P.J. Moore, K. Brander, J.F. Bruno, 
L.B. Buckley, M.T. Burrows, C.M. Duarte, B.S. Halpern, J. Holding, C.V. Kappel, M.I. O'Connor, J.M. 
Pandolfi, C. Parmesan, F. Schwing, S.A. Thompson and A.J. Richardson. 2013. Global imprint of climate 
change on marine life. Nat. Clim. Change 3:919–925. 

Reeves, R.R., and H. Whitehead. 1997. Status of sperm whale, Physeter macrocephalus, in Canada. Can. Field-Nat. 
111:293–307. 

Rice, D.W., A.A. Wolman, B.R. Mate and J.T. Harvey 1986. A mass stranding of sperm whales in Oregon: sex and 
age composition of the school. Mar. Mamm. Sci. 2:64–69. 

Rice, D.W. 1989. Sperm whale,. Physeter macrocephalus Linnaeus, 1758. Pages 177–233 in: S. H. Ridgway and R. 
Harrison (eds). Handbook of marine mammals. Vol. 4. River dolphins and the larger toothed whales. 
Academic Press, London, UK. 

Scott, T.M., and S.S. Sadove. 1997. Sperm whale, Physeter macrocephalus, sightings in the shallow shelf waters off 
Long Island, New York. Mar. Mamm. Sci. 13:317–321. 

Schmidly, D.J. 1981. Marine mammals of the southeastern United States and the Gulf of Mexico. Publication 
FWS/OBS-80/41. Department of the Interior, U.S. Fish and Wildlife Service, Washington, DC. 166 pp.  

Sousa, A., F. Alves, A. Dinis, J. Bentz, M.J. Cruz and J.P. Nunes. 2019. How vulnerable are cetaceans to climate 
change? Developing and testing a new index. Ecol. Indic. 98:9–18. 

Stanistreet, J.E., D.P. Nowacek, J.T. Bell, D.M. Cholewiak, J.A. Hildebrand, L.E.W. Hodge, S.M. Van Parijs, and 
A.J. Read. 2018. Spatial and seasonal patterns in acoustic detections of sperm whales Physeter 
macrocephalus along the continental slope in the western North Atlantic Ocean. Endang. Spec. Res. 35:1–
13. 

Steiner, L., L. Lamoni, M. Acosta Plata, S.-K. Jensen, E. Lettevall and J. Gordon. 2012. A link between male sperm 
whales, Physeter macrocephalus, of the Azores and Norway. J. Mar. Biol. Assoc. U.K. 92(Special Issue 
08):1751–1756. 

Stone, C.J. and M.L. Tasker. 2006. The effects of seismic airguns on cetaceans in UK waters. J. Cetacean Res. Manage. 
8:255–263. 

Taylor, B.L., M. Martinez, T. Gerrodette, J. Barlow and Y.N. Hrovat. 2007. Lessons from monitoring trends in 
abundance in marine mammals. Mar. Mamm. Sci. 23:157–-175. 

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]. Research Unit for Wildlife Population Assessment, University of St. Andrews, UK. Available 
from: http://distancesampling.org/Distance/. 

Thompson, P.M., K.L. Brookes, I.M. Graham, T.R. Barton, K. Needham, G. Bradbury and N.D. Merchant. 2013. 
Short-term disturbance by a commercial two-dimensional seismic survey does not lead to long-term 
displacement of harbour porpoises. Proc. R. Soc. B 280:20132001. 

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. Available at: 
http://nmml.afsc.noaa.gov/library/gammsrep/gammsrep.htm. 

https://repository.library.noaa.gov/view/noaa/4312
https://www.sciencedirect.com/science/article/pii/S0165783607001257?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
https://www.sciencedirect.com/science/article/pii/S0269749107004320#!
http://distancesampling.org/Distance/


112 
 

Waring, G.T., T. Hamazaki, D. Sheehan, G. Wood and S. Baker. 2001. Characterization of beaked whale (Ziphiidae) 
and sperm whale (Physeter macrocephalus) summer habitat in shelf-edge and deeper waters off the northeast 
U.S. Mar. Mamm. Sci. 17:703–717. 

Waring, G.T., C.P. Fairfield, C.M. Ruhsam and M. Sano. 1992. Cetaceans associated with Gulf Stream features off 
the northeastern USA shelf. Unpublished meeting document ICES C.M. 1992/N:12. International Council 
for the Exploration of the Sea, Copenhagen, Denmark. 29 pp. 

Waring, G.T., C.P. Fairfield, C.M. Ruhsam and M. Sano. 1993. Sperm whales associated with Gulf Stream features 
off the northeastern USA shelf. Fish. Oceanogr. 2:101–105 

Watkins, W.A., K.E. Moore, and P. Tyack. 1985. Sperm whale acoustic behavior in the southeast Caribbean.  Cetology 
49:1–15.  

Watkins, W.A., M.A. Daher, K.M. Fristrup, T.J. Howard and G. Notarbatolo di Sciara. 1993. Sperm whales tagged 
with transponders and tracked underwater by sonar. Mar. Mamm. Sci. 9:55–67. 

Watwood, S.L., P.J.O. Miller, M. Johnson, P. T. Madsen and P. L. Tyack. 2006. Deep-diving foraging behaviour of 
sperm whales (Physeter macrocephalus). J. Anim. Ecol. 75:814–825. 

Weir, C. 2008. Overt responses of humpback whales (Megaptera novaeangliae), sperm whales (Physeter 
macrocephalus), and Atlantic spotted dolphins (Stenella frontalis) to seismic exploration off Angola. Aquat. 
Mamm. 34:7–83. 

Whitehead, H. 2002. Sperm whales: Social evolution in the ocean. University of Chicago Press, Chicago, Illinois. 431 
pp. 

Whitehead, H., S. Brennan and D. Grover. 1991. Distribution and behavior of male sperm whales on the Scotian Shelf, 
Canada. Can. J. Zool. 70:912-918. 

 
 

 

  


	SPERM WHALE (Physeter macrocephalus):   North Atlantic Stock
	STOCK DEFINITION AND GEOGRAPHIC RANGE
	POPULATION SIZE
	Earlier abundance estimates
	Recent surveys and abundance estimates
	Minimum Population Estimate
	Current Population Trend

	CURRENT AND MAXIMUM NET PRODUCTIVITY RATES
	ANNUAL HUMAN-CAUSED MORTALITY AND SERIOUS INJURY
	Fishery Information
	Other Mortality

	HABITAT ISSUES
	STATUS OF STOCK
	REFERENCES CITED




