Supplementary Note
Full systematic description of Pterocetus diamantinae sp. nov., a new fossil beaked whale species discovered on the seafloor of the Diamantina Zone, Indian Ocean.

Systematic palaeontology 
Cetacea Brisson, 1762
Odontoceti Flower, 1867
Ziphiidae Gray, 1850
Vomeroziphii Bianucci et al., 2024
Hyperoodontinae Gray, 1866 (sensu Bianucci et al., 2024)
Pterocetus Bianucci, Lambert and Post, 2007
Pterocetus diamantinae Bianucci & Collareta, sp. nov.
(Fig. 3e–g; Extended Data Fig. 5a, b and 6; Extended Data Table 3)
ZooBank. LSID: urn:lsid:zoobank.org:act:406FD05A-360B-4DD5-B146-4E355504AFD2.
Holotype. FDZ182-R1a (deposited at the Hadal Museum, IDSSE-CAS, Sanya, China), a partial skull including the rostrum and anterior neurocranium.
Locality and age. Diamantina Zone seafloor, 1280 km west of Cape Lewin (Australia), Indian Ocean, at a depth of 6878.4 m; geographic coordinates 33°38'40.92"S, 101°15'37.44"E. The age of FDZ182-R1a is unknown because the holotype proved unsuitable for 87Sr/86Sr analysis. However, it is likely not older than the Early Pliocene, as other ziphiid crania collected in the Diamantina Zone seafloor have yielded ages ranging between 5.26–0 million years ago.
Etymology. Named after the type locality.
Diagnosis. Pterocetus diamantinae is a congener of Pterocetus benguelae based on the observation of notably wide and deep antorbital notches, anterolaterally expanded preorbital processes, and premaxillary foramina that are located distinctly anterior to the antorbital notches. Pterocetus diamantinae differs from P. benguelae by having higher, medially located, anteroposteriorly long maxillary crests that extend onto the rostrum base, and smaller premaxillary foramina.
Description. Considering the closure and partial fusion of the cranial sutures as well as the marked pachyosteosclerosis of the vomer, we identify the FDZ182-R1a skull as originating from an adult, probably male, beaked whale individual.
The rostrum is higher than wide throughout its length. When viewed dorsally, the rostrum is moderately long and rather narrow at its base (Fig. 3e). The rostral portion of the mesorostral groove is completely filled by the pachyosteoscleorotic vomer. That said, the vomer does not extend significantly beyond the dorsal level of the premaxillae, and its dorsal profile lacks the bulge(s) that characterise other vomeroziphiids. A distinct median suture is visible on the vomer along the posterior third of the rostrum. When viewed laterally, both the dorsal and ventral margins of the rostrum are very gently concave upward (hence the slightly upturned tip of the rostrum), and the same can be said for the shallow alveolar groove (Fig. 3f). The groove is narrow and relic, lacking as it does distinct dental alveoli, and does not enter the antorbital notch. The latter is deep and widely open due to the remarkable development of the preorbital process, which forms a peculiar anterolateral extension of the neurocranium. 
Each premaxillary foramen is located some 3 centimetres anterior to the corresponding antorbital notch, which results in the premaxillary sac fossae being anteroposteriorly long. With a transverse diameter of 4 mm, the right premaxillary foramen is smaller than observed in the holotype of P. benguelae. The premaxillary sac fossae are incomplete as well as strongly worn out posteriorly. The onset of the premaxillary crest is preserved on the right side of the cranium, being partially obscured by an iron-manganese concretion (Extended Data Fig. 5b).
Just lateral to the premaxillary sac fossa, anterolateral to the incompletely preserved external bony nares, each maxilla bears a thick, prominent, anteroposteriorly elongated crest that extends onto the posterior third of the rostrum in the form of a long, dorsolaterally rounded ridge. These maxillary crests are slightly but clearly asymmetrical, the right crest being higher, apically sharper and transversely narrower than the left (Fig. 3g). Two dorsal infraorbital foramina pierce the medial side of the left maxillary crest, with a third foramen (transverse diameter 6 mm) being found on the medial side of the right crest, just lateral to the premaxilla-maxilla suture. Another dorsal infraorbital foramen is found on the lateral side of said crest, being followed anteriorly by a short sulcus. 
The poorly preserved ventral surface of the cranium features remnants of both palatines (Extended Data Fig. 5a). Marks of the palatine-pterygoid suture are observed up to some 15 centimetres anterior to the rostrum base. In the posterior rostrum and anterior neurocranium, the vomer forms a sharp ventral keel. A poorly preserved ventral infraorbital foramen is observed ca. 25 mm posterior to the right antorbital notch.
Although FDZ182-R1a does not preserve the well-diagnostic skull vertex, it exhibits a combination of characters that are regarded as unique to Pterocetus, namely, the notably wide and deep antorbital notches, anterolaterally expanded preorbital processes, and premaxillary foramina that are located distinctly anterior to the corresponding antorbital notches (Bianucci et al., 2007)22. An assignment of FDZ182-R1a to Pterocetus is also consistent with the results of a phylogenetic analysis (Extended Data Fig. 6). However, FDZ182-R1a differs from the holotype and referred specimens of P. benguelae by having higher, medially located, anteroposteriorly long maxillary crests that extend onto the rostrum base. On the whole, these differences exceed the range of intraspecific variation (due to e.g. sexual dimorphism, ontogeny, or individual variability) observed in extant ziphiids. As such, they allow for a species-level distinction between the holotype (FDZ182-R1a) of Pterocetus diamantinae sp. nov. and P. benguelae.
