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INTRODUCTION The inner ear has ducts and cavities, known as the membranous labyrinth, through which endolymphatic fluid runs. It is enclosed within a bone cavity filled with 
perilymphatic fluid known as the bony labyrinth. Because this cavity is very thin, the bony labyrinth accompanies the shape of the membranous labyrinth. Thus, 
it is possible to build molds of the bone labyrinth to indirectly know the anatomical characteristics of the membranous labyrinth. From these data it is possible to 
explore its relationship with different capacities such as hearing, posture and locomotion, being of special relevance in the paleobiology field. The main 
functions of the inner ear include determining the position and movement of the head in space (via the semicircular canals and vestibular organ) and hearing 
(via the cochlear organ).

In order to identify characters that have been conserved or modified during 
the evolution of Anseriformes and infer sensory capabilities, the skull of the 
stem-anseriform from the early Paleocene Conflicto antarcticus (holotype 
MLP 07-III-1-1 from the López de Bertodano Formation, Seymour Island; 
housed at the Museo de La Plata) was microCT-scanned, the inner ear 
modelled in 3D, and compared with available taxa representatives of the 
stem- (Presbyornis pervetus) and the crown-Anseriformes (Dendrocygna 
viduata, Coscoroba coscoroba, Lophonetta specularioides).

Results

These data, although preliminary, agree with the assumption that modifications that occur in the evolution of the endosseous labyrinth 
include a general stylization and thinning of the semicircular canals. Comparison between crown and stem taxa reflect a decrease of the 
relationship between the volumes of the inner ear and the brain. The data included here complement the growing body of information on 
the anatomy of labyrinth structures, and serve as a source for future studies on the evolution and function of the ear in birds.
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Conflicto antarcticus MLP 07-III-1-1. (A) Cranium in left lateral view; (B) tomogram in the transveral
 plane (dashed line in A) showing the segmentation of both inner ears (in pink). Scale = 1 cm.

Inner ear morphology of Anseriformes in (A) left lateral, (B) cranial, (C) caudal and (D) dorsal views. Abbreviations: aoc, ampulla ossea caudalis/posterior; aol, ampulla 
ossea lateralis; aor, ampulla ossea rostralis/anterior; c, cochlea; coc, crus osseum commune; csa, canalis semicircularis anterior/rostralis; csh, canalis semicircularis 
horizontal/lateralis; csp, canalis semicircularis posterior/caudalis; fc, fenestra cochlearis; fv, fenestra vestibularis. Scale = 5mm.
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4- Presbyornithidae
5- Anhimidae
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Differences between left and right ears of Conflicto were barely appreciable. The total volume of the endosseous 
3 3labyrinth (mean: 40.46 mm ) relative to brain volume (4381.19 mm ) is considerably higher (0.95%) than in extant 

anatids (e.g., 0.33% in Coscoroba whose inner ear has a similar absolute volume to that of Conflicto). As in 
Presbyornis, the three semicircular canals are sturdier (slender in the representatives of the crown group). The 
posterior and anterior semicircular canals show subcircular cross-sections, meanwhile the lateral semicircular canal 
has a sub-elliptical one. The anterior semicircular canal is conspicuously shorter (about half as wide as high) and less 
expanded caudally than in crown representatives. In most living taxa, the anterior semicircular canal is frequently 
longer than the other two semicircular canals. We note that in Coscoroba, the anterior semicircular canal does not lean 
caudally, all semicircular canals are extremely thin, and their corresponding ampules are very noticeable. The anterior 
and posterior semicircular canals communicate with the anterior semicircular canal at the midpoint of its major axis. 
From that place and towards the posterior semicircular canal, the crus communis is located. It is long, thick and 
vertically disposed in Conflicto (inclined posteriorly in Presbyornis, vertical and thick in Coscoroba, thinner in 
Lophonetta and Dendrocygna). All ampules are stout and prominent (the posterior especially). The cochlea is relatively 
short and bends slightly medially (considerably more extended in our comparative sample).

Phylogeny simplified from Tambussi et al. 
(2019). A stem anseriform from the early 
Palaeocene of Antarctica provides new 
key evidence in the early evolution of 
waterfowl
ZJLS. DOI: 10.1093/zoolinnean/zly085. 
Not at scale for comparisons.
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