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Sloths Can Lead to Systemic Alteration of Bone Structure
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SUPPLEMENTARY RESULTS
Olfactory bulb endocast
Brain morphology was assessed based on segmented endocasts (electronic
supplementary material, additional file 2 and file 3, Figure S3). Well-developed and
individualized olfactory bulbs are found in all species of the aquatic sloth Thalassocnus
(electronic supplementary material, additional file 3, Figure S3b-c, as in extant sloths ([1];
electronic supplementary material, additional file 3, Figure S3a), and terrestrial “ground
sloths” [1,2]. The olfactory bulbs’ endocast in the extant sloths Bradypus and Choloepus
represent 2.9% and 4.1% of the total brain endocast, respectively (Figure 2d; electronic
supplementary material, additional file 1). The ratios of all specimens of Thalassocnus fall
between the two extant sloths’ values. The olfactory bulbs of the late species of Thalassocnus
are slightly smaller though, representing 3.7% in the early species against 3.0% in the latest
species. Accordingly, the cribriform plate is also well-developed in all studied taxa.
SUPPLEMENTARY DISCUSSION
Comparison with cetaceans
In extant cetaceans (which notably differ from Thalassocnus and sirenians by the fact
that they are actively swimming predators), the olfactory system is reduced, involving a strong
reduction/loss of the turbinates, reduction of the cribriform plate, and reduction/loss of the
olfactory bulbs [3]. In the earliest members of the clade for which data are available
(endocranial structure of earlier forms is poorly known), such as the “archaeocete”
Remingtonocetus (middle Eocene), the skull is highly transformed with an elongate nasal cavity
apparently mostly devoid of turbinates (at least anterior from the level of P4), even though the
cribriform plate is present and nasal opening located at the tip of the snout [4] (some
ethmoturbinates were present, directly anterior to the cribriform plate [5]). The middle Eocene
protocetid Aegyptocetus [6] clearly shows few but complex and thin ethmoturbinates just
anterior to the cribriform plate. The rest of the nasal cavity is left free of any turbinates. The
skull walls are not conspicuously osteosclerotic (spongy inner structure at the external occipital
protuberance for instance, see [6]: Supplementary Data 1). In the middle-late Eocene
basilosaurid Dorudon, the cribriform plate is well developed, the ethmoturbinates are described
as complex and thin, and other turbinates are not present (even where the ethmoturbinates are
present they occupy only part of the nasal cavity; [7]). In the basilosaurid Saghacetus,
nasoturbinates are described but are strongly reduced and simple [8]. On the whole, the earliest
cetaceans for which we have data already show a strong reduction of the turbinates when
compared to the general condition of terrestrial mammals. In an unidentified Eocene protocetid
([9]; and probably other taxa mentioned above), which is long-snouted, the olfactory bulbs were
present at the tip of a long olfactory tract linking them to the rest of the brain, which indicate
that, together with the presence of some remnants of turbinates (among other features), the
olfactory morphology was comparable to that of the Recent balaenopterid mysticetes (the
odontocetes featuring further reduction of the olfactory system [3]). The earliest cetaceans
(some for which turbinate reduction is known) already show osteosclerotic postcrania (BMI is
even found in the raoellid Indohyus [10]), of which the ribs, in some cases, are also pachyostotic
[11–13].
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