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Abstract Mesoplodon whales typically congregate around 
the edges of continental shelves and deep-sea can-

Sowerby’s beaked whale (Mesoplodon bidens) yons where they forage at depth (Hooker & Baird, 
is a poorly known cetacean species, and much 1999; Berrow et al., 2018). Definitive sightings in 
of our current information comes from stranded the wild are rare, and strandings offer important 
animals. Herein, we describe a dental anomaly opportunities to improve our understanding of 
in an adult male stranded in 2019 in the Moray their anatomy, pathology, and diet.
Firth, Scotland. The mandibular teeth (tusks) A phylogenetic tree based on mitochondrial 
had erupted so their tips converged towards the genomes suggests that Sowerby’s beaked whale 
median plane, and they did not protrude over the (Mesoplodon bidens) is the basal species of 
lips laterally as is normal in adult male M. bidens. the genus Mesoplodon (Einfeldt et al., 2019). 
As a result, the tusks were causing severe damage Sowerby’s beaked whale occurs throughout the 
to the palate by continual mechanical stimulus. North Atlantic (Moore, 1966; Reiner et al., 1993; 
The symmetrical nature of the pair of tusks sug- Carlström et al., 1997; Hooker & Baird, 1999; 
gests a developmental abnormality. This malign- Wenzel et al., 2013; Waller, 2014; Berrow et al., 
ment of the teeth and damage to the soft tissue and 2018) and is characterised by two teeth (tusks) 
underlying bone of the rostrum likely negatively situated midway along the mandible. Both sexes 
impacted the health of the animal, increasing the possess mandibular tusks, although these teeth 
risk of infection. typically only erupt above the gumline in adult 

males. Tusks are used in aggressive male–male 
Key Words: beaked whale, Mesoplodon bidens, encounters (Mead, 1989), resulting in scars which 
dental anomaly, maxillary lesions, pathology can aid in individual animal identification. In 

healthy animals, the two teeth erupt vertically and 
Introduction are visible externally when the jaws are closed.

The majority of Sowerby’s beaked whale strand-
The Family Ziphiidae comprises 23 known spe- ing events occur in Britain, Ireland, and northern 
cies and six genera of medium-sized to large, Europe, although cases have also been reported 
deep-diving toothed whales (Jefferson et al., 2015; from northeastern Canada and the United States, 
Yamada et al., 2019). The most speciose of these the Faroe Islands, and the Azores (Wojtek et al., 
genera is the genus Mesoplodon, which currently 2014). It is hypothesized that breeding and calv-
includes 15 species. Owing to long dive times, ing grounds occur off the west coast of Ireland 
beaked whales are infrequently observed in the (Berrow et al., 2018). In Scotland, Sowerby’s 
wild (Pitman, 2009), and very little is known about stranding events are rare in comparison with other 
their behaviour and ecology (MacLeod, 2018). marine mammals (average of three cases per year 
Beaked whales are suction feeders (Heyning & for the past decade), occurring predominantly in 
Mead, 1996) that prey primarily on cephalopods the Western Isles, Orkney, and Shetland Islands 
and fishes (Ostrom et al., 1993; Pereira et al., (Brownlow & Davison, 2013; Brownlow et al., 
2011). Mesoplodon whales are extreme divers. 2014, 2015b, 2016, 2017, 2018b; Davison et al., 
Blainville’s beaked whales (M. densirostris) 2019). Reported causes of death for Sowerby’s 
forage at average depths of 800 to 1,000 m (Tyack beaked whales in Scotland include entanglement, 
et al., 2006; Arranz et al., 2011), with a maximum ship strike, and live stranding due to infectious 
recorded dive of 1,408 m (Baird et al., 2006). pathogens (particularly neurobrucellosis), although 
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parasite burden and disorientation, resulting in The stomach was empty except for a small 
decompression sickness due to nearby use of mid- quantity of fish eye lenses and otoliths. Liquid 
frequency-range sonar, are also contributing fac- content was found along the intestine. Overall, 
tors (Brownlow, 2011; Brownlow et al., 2015a, it appeared that the animal had not fed recently. 
2018a). Lateral blubber depth on the non-exposed side of 

In this article, we describe a dental anomaly the stranded animal was ~28 mm, but it is unclear 
in an adult male Sowerby’s beaked whale which if this is representative of the pre-mortem depth of 
caused chronic injury to the rostrum. the blubber owing to its state of decomposition.

Methods Results

Specimen: Mesoplodon bidens The mandibular tusks were fully erupted, con-
Stranding location: Moray Firth, Scotland firming this was an adult male, with evidence 
Latitude: 57.802172º N of crown wear on both. The roots of both teeth 
Longitude: 3.8380426º W curved towards the midline, creating a C-shape 
UK grid reference: NH 908 806 (Figures 2-4). As a result of this curvature, the 
Stranding date: 2 July 2019 teeth were not externally visible when the mouth 

was closed as is normal for an adult male M. bidens 
This adult male Sowerby’s beaked whale (CSIP (Figure 3). Tooth measurements and dimensions 
Stranding No. SW2019/318) was stranded on are provided in Table 1 and Figure 2. Radiographs 
2 July 2019 below Geanies House (2.6 km south of the teeth are provided in Figure 4. Comparison 
of Tarrel) on the Moray Firth, Highland, Scotland images with a non-pathological tooth from an adult 
(Figure 1). The animal was 457 cm long. Its body male M. bidens specimen are provided in Figure 5.
was in a state of advanced decomposition, and a The inward curvature of the mandibular teeth 
full necropsy was not possible. The skeleton was brought them in direct contact with the upper jaw. 
recovered for the collections of National Museums There was tissue proliferation of the left caudal 
Scotland (Register No. NMS.Z.2020.9.30). During and lateral part of the hard palate (Figure 6); and 
the processing of the specimen, the anomalous the osteological specimen showed damaged pala-
mandibular teeth were seen to have caused trauma tine processes of both maxillae (Figures 7-10). 
to the rostrum, and this anomaly was further The sites of the lesions were 146 mm from the tip 
investigated. of the left maxilla and 148 mm from the tip of the 

Figure 1. Stranding location of Mesoplodon bidens (NMS.Z.2020.9.30). The specimen was collected below Geanies House 
(~2.6 km south of Tarrel) on the Moray Firth, Highland, Scotland (stranding site marked with a red dot). Map figures created 
in R, Version 3.6.0, using ‘ggplot’ package.
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Figure 2. (a) Posterior view of the mandibular teeth—note the curved C-shape of the tooth roots; and (b) labial surface of 
left mandibular tooth. Tooth measurements are provided in Table 1: i = tooth breadth, ii = total height of tooth, iii = height of 
tooth crown, and iv = antero-posterior width of tooth. 

Figure 3. (a) Right view of the lower jaw with both teeth in situ; and (b) dorsal view of the lower jaw with both mandibular 
teeth in situ. Note how the teeth converge medially instead of protruding vertically.

Mesoplodon bidens Pathology
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Figure 4. Radiographs displaying the (a) mediolateral and (b) mesiodistal planes of the malformed teeth
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Table 1. Measurements of the anomalous tusks of a male Mesoplodon bidens (NMS.Z.2020.9.30)

Measurement
Left mandibular tooth  

(mm)
Right mandibular tooth  

(mm)

Total tooth height 87.2 84.7

Crown height 28.0 33.8

Antero-posterior width of tooth 38.0 36.5

Tooth breadth 14.5 13.1

Figure 5. For comparison with the malformed tusks of specimen NMS.Z.2020.9.30, the (a) anterior surface and (b) lingual 
surface of a “healthy” tooth from an adult male M. bidens that stranded in Scotland in 2020 are presented here. 
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Figure 6. Left side of the head of the stranded adult male M. bidens (NMS.Z.2020.9.30). The body was in an advanced stage 
of decomposition at the time of collection. Palatal soft tissue proliferation in response to injury is visible in box “a”; and the 
erupted mandibular tooth is visible in box “b.” (Photo credit: G. Hantke, National Museums Scotland, 2019)

Figure 7. Dorsal (a) and ventral (b) views of the skull. 
Black arrows indicate the sites of maxillary lesions.

Figure 8. Right (a) and left (b) side views of the skull. 
Black arrows indicate the sites of maxillary lesions. 
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Figure 9. Close-up of a maxillary lesion (left side)

Figure 10. Radiograph dorsal view of the cranium and mandible of the adult male M. bidens (NMS.Z.2020.9.30). Box “a” 
(left panel) indicates the site of injury to the maxilla. The white arrows in the right panel indicate the sites of the bone lesions. 
Note the more extensive osteological damage to the left maxilla than to the right.
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right maxilla. Lesions were both approximately rostrum (potentially affecting foraging success), 
40 mm in length (rostral-caudal). More severe although the inflammation and combined soft 
damage occurred on the left maxilla than the right. tissue and osteological damage would have been 
The sites of lesion on the skull show evidence of painful and would have increased the likelihood 
bone remodelling (Figure 9). of infection. 
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