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Life and skeletal reconstructions of a mosasaur Phosphorosaurus using a

three-dimensional computer graphics (3D CQG) software: a highly promising
reconstruction technique for fossil vertebrates
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Abstract. In 2015, the first halisaurine mosasaur fossil was reported from Japan and was named
Phosphorosaurus ponpetelegans. The publication was accompanied by a computer graphic life restoration
of the new mosasaur taxon. The mosasaurs depicted in this illustration were based on a 3D model made
beforehand, and the 3D model itself was based in turn on multiple halisaurine specimens. For the cranium,
we primarily used that of the exceptionally well preserved P. ponpetelegans holotype and several other
halisaurine specimens, whereas for the postcranium that the holotype lacked the most of, we referred to the
articulated halisaurine skeletons of Eonatator coellensis and E. sternbergii. As no soft tissue anatomy has been
preserved in halisaurine specimens to date, we based the body scales and eyeball size of P. ponpetelegans on
Platecarpus, a plioplatecarpine mosasaur, and all the other soft tissue anatomy on Varanus. Finally, the color
pattern of extant coelacanths, which inhabit deep sea environs today, was chosen for the life restoration, based
on the assumption that P. ponpetelegans was a nocturnal hunter. When making a life restoration of a fossil
animal, it is ideal to build one based on a three-dimensionally preserved fossil specimen. Also, an ability to
generate a life restoration in multiple aspects is highly beneficial when consulting specialists about the work in
progress. In these respects, we encourage life restoration work for fossil animal taxa with a 3D-CG software,
in addition to traditional restoration work grounded in two dimensional approach.
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i 3 kT 4§ # & 4 72 Phosphorosaurus
ponpetelegans DEILH|L, 3D CG ¥ 7 k® ZBrush
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1. #85C L7z Phosphorosaurus ponpetelegans DFAZE. RHRERy DMETT LT-F0L . A, BAZE O HEL. B, BEHFE O HHL.

C, HHZEOHEBL. D, HEONHMB. E, SHIFEOKMHME.

Figure 1. Restoration of a cranium and mandibles. The hatched portions are restored. A, Dorsal view of a cranium; B, Ventral
view of a cranium; C, Anterior view of a cranium with mandibles; D, Lateral view of a skull with mandibles; E, Posterior view of

a cranium with mandibles.
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X 2. HRERZHMLAA A TS Phosphorosaurus ponpetelegans
DIAE.

Figure 2. A cranium showing a restored eyeball.
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T W % (Lindgren ef al., 2010). Phosphorosaurus
ponpetelegans D B LD K& X LALEIZDOWNT D,
Platecarpus & [FlEk72 LA 15 LT (X14A).
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3. Phosphorosaurus ponpetelegans O 7' 2R —3 3 > . A, i@, B, gimél. C, Mm#. D, %imEl. E, EimE.
Figure 3. Overall body reconstruction of Phosphorosaurus ponpetelegans. A, Dorsal view; B, Anterior view; C, Lateral view; D,
Posterior view; E, Ventral view.
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4. Phosphorosaurus ponpetelegans SEER DA . A, BEEOMRITEL. B, BEEOEHEL. C, D8, D, I ONE .
E, T%O L.

Figure 4. Phosphorosaurus ponpetelegans head life restoration. A, Head, lateral view; B, Head, dorsal view; C, Palatal view; D,
Head, ventral view; E, Lower jaw, dorsal view.
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muscle pterygoideus superficialis
muscle adductor mandibulae

& 5. BEMEFHNE IC S 472 Phosphorosaurus ponpetelegans DFEES. A, FLORIN S A2 ARE TSI NZ8E. B, £
HiH 5 FL7ZNHME A & intramandibular joint. C, A2ARTE T S 7ZEEH O .

Figure 5. Head restorations of Phosphorosaurus ponpetelegans with selected jaw adductor muscles. A, A life restoration of head

in anterolateral view; B, Selected jaw adductor muscles and an intramandibular joint indicated on reconstructed skull; C, A life

restoration of head in dorsal view.
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6. > — 7 12 AWID Phosphorosaurus ponpetelegans & 18I0 EH. A7 —/A/3—X 1 m. A, BHEONHEE. B, 4=

RoEmel. C, HHoMime. D, LR L.

Figure 6. Reconstructed color pattern on life restoration of Phosphorosaurus ponpetelegans accompanied by skeletal restoration.
Scale bar is 1 m. A, Restored skeleton in dorsal view; B, Life restoration in dorsal view (note dark coloration); C, Restored
skeleton in lateral view; D, Life restoration in lateral view (note countershading).
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