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Gastroliths of the Cretaceous plesiosaurs from Nakagawa-cho, Hokkaido
Yoshinori HIKIDA *

Abstract Many gastroliths found in association with the skeletal remains of two elasmosaurid plesiosaurs
(NMV-1 and NMV-2; registration numbers of the Nakagawa Museum) from the Osoushinai Formation (Lower
Campanian) and the Yasukawa Formation (Upper Campanian) of Nakagawa-cho, North Japan were exam-
ined. A comparison of sphericity between the gastroliths and pebbles from redent seashores suggests that the
gastroliths of the NMV-1 may have been ingested by the plesiosaur (NMV-1) from seashore environments, and

those of the NMV-2 from river (estuarine) environments.

Different lithologies of the gastroliths between

NMV-1 and NMV-Z, the former mainly containing igneous rock pebbles and the latter sedimentary ones, indicate

different hinterlands these plesiosaurs lived.
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Fig. 1 Frequency distributions of gastroliths.
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Elasmosaurid plesiosaur from Nakagawa Elasmosaurid plesiosaur from Nakagawa
(NMV-1) (NMV-2)
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Fig. 2 Shapes of gastroliths based on the Zigg's classification of ratios of three perpendicular dimensions,
a = long axis, b = intermediate axis, and ¢ = short axis.
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Fig. 3 Sphericity of plesiosaur gastroliths vs. lengths of long axis in mellimeters,
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Fig.4 Lithologies of the gastroliths.
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Table 1. Sphericity means and standard deviations of gas-
troliths in the present and other studies.

pebbles types
Dobkins and Folk (1970)
River pebbles
(total all sizes)
Low energy
beach pebbles
(total all sizes)
High energy
beach pebbles
(total all sizes)

Gastroliths of
elasmosaurid plesiosaurs

mean yp

standard deviation

0.684 0.105
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——EH1 :1. NMV-1OBHR, 2. NMV-20BEA, 3. NMV-1OBRLENE (K : BR), 4 RUEERRORABEMETE
(NMV-1, E3xX=23, RF7—LR— ;50024 0y, Pl; #&R), 5 HAEEHBERORABEMHEER (NMV-1, ExX=2L,
Rb—Li—;500270y, Pl; HER, Qz; B®) 6. 7754 FEBEORAEMBEE (NMV-1, EX=2/, R¥—
Li— ;200228 Bt; BES, Mus; BER, Pl; #EH, Qz; %), 7. BEHBAORAHEEHER (NMV-2, B
—al, RAF—JLN— ;50027 0v), 8. Fyr— FEBRORAEMBEE (NMV-2, Ex=2J/, AT—I/i— ;50034
ax)

——Plate 1. 1; Photograph showing the gastroliths of NMV-1, 2; Photograph showing the gastroliths of NMV-2, 3; Gastroliths
and gastralia of NMV-1(arrows: gastroliths), 4, Photomicrograph of andesitic gastrolith (NMV-1, crossed nicols, scale bar =
500pm, PI; plagioclase), 5;Photomicrograph of rhyolitic gastrolith (NMV-1, crossed nicols, scale bar = 500pm, PI; plagioclase,
Qiz; quartz), 6; Photomicrograph of aplitic gastrolith (NMV-1, crossed nicols, scale bar = 200um, Bt; biotite, Mus; muscovite, PI;
plagioclase, Qtz; quartz) 7; Photomicrograph of mudstone gastrolith (NMV-2, one nicol, scale bar = 500pm), 8;
Photomicrograph of chert gastrolith (NMV-2, crossed nicols, scale bar = 500um).
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