
Tetrapod tracks deeply set ir1 unsuitable substrates: 

Recent musk oxen in fluid earth (East Greenland) and 

Pleistocene caprines in aeolian sand (Mallorca) 

RICHARD G. BROMLEY 

Bromley, R. G. 2001-11-24: Tetrapod tracks deeply set in unsuitable substrates: Recent musk oxen 
in fluid earth (East Greenland) and Pleistocene caprines in aeolian sand (Mallorca). Bulletin of the 
Geological Society of Denmark, Vol. 48, pp. 209-215, Copenhagen. 
https://doi.org/10.37570/bgsd-2001-48-12

A plea is made for greater attentio,n to be paid to the ugly traces produced by tetrapods in exces­
sively soft sediments. These rather formless structures are difficult to describe, but they have the 
potential for providing much info1mation on depositional environments. Two examples are given. 
(1) The death-march of a musk ox (Ovibos moscatus) that blundered into soil liquified by 
solifluction in Jameson Land, East Greenland; and (2) Pleistocene trackways made by the 
extinct ruminant goat Myotragus balearicus in aeolianites on Mallorca, Balearic Islands. 
lchnological evidence shows both to be examples of animals struggling through unsuitable, 
hazardous substrates. Parallels are drawn with escape structures made by buried invertebrate 
trace-makers.
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One of the most important factors controlling the 
morphology of tetrapod tracks is the consistency of 
the substrate (Laporte & Behrensmeyer 1980; Scrivner 
& Bottjer 1986). A gradient of consistency may be en­
visaged, passing from fully rigid to highly fluid 
substrates. The form of a track produced by any one 
track-making animal in these substrates will show 
widely different features at different points on the 
gradient. 

At the rigid end member of the series, no track will 
be produced. However, next along the series, the 
firmground consistency zone will carry traces, the 
morphology of which will depend on the water con­
tent and firmness of the sediment. Indeed, firm 
substrates commonly preserve fine detail of the sole 
of the track-making limb such as hairs, scales, pads, 
claws. Such tracks are attractive to the ichnologist (Fig. 
1) and have received much attention. Furthermore,
firmground tracks have a better potential for preser­
vation than tracks in more fluid or loose sediments.
With increasing fluidity and softness (reduced shear
strength) of the substrate, the impression of the limb
causes greater sediment flow and disruption. These
disruptions may be considered as micro- and
nannotectonics, at a centimetre and a millimetre scale
respectively. As a result, the track bears less informa-
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Fig. 1. Trackway of a musk ox on firm, damp mud. The tracks 
are about 10 cm wide. Jameson Land, East Greenland. 
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