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In order to fully document the trace fossil assemblage at Mistaken Point, we mapped the bedding plane and gathered spatial information for the whole assemblage. The maps are presented here, along with orientations and dimensions for all of the possible biogenic features preserved on the bedding plane (Section 1, Figs S1–13). The location of each mapped section along the rock face is presented in Figure S1.14. Numbering starts at the southernmost end of the outcrop, and progresses North (Fig. S1.14). These maps are intended to document the broad position and appearance of each possible biogenic feature; they are not designed to be absolutely accurate. 
A representative collection of images of the bed and its traces is also included for further reference (Section 2). Section 3 presents time-lapse images showing the locomotory behaviour of a modern actinian cnidarian.
OUMNH = Oxford University Museum of Natural History, Oxford, U.K.

SECTION 1
MAPS OF THE TRAIL BED
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FIGURE S1.1—Map of segment 1 of the trace fossil surface. For each of these images, brown indicates regions of tuff cover, dark grey regions represent areas not in the same plane as the trace-bearing surface, and solid black regions indicate cracks or fractures. A cast of this segment is housed at the Oxford University Museum of Natural History (OUMNH), specimen OUM ÁT.420/p. Scale bar = 0.1 m.
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FIGURE S1.2—Map of segment 2 of the trace fossil surface. Scale bar = 50 mm.
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FIGURE S1.3—Map of segment 3 of the surface. Scale bar = 50 mm.
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FIGURE S1.4—Map of segment 4 of the surface. Scale bar = 50 mm.
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FIGURE S1.5—Map of segment 5 of the trace fossil surface. Casts of this segment are housed at the OUMNH, specimens OUM ÁT.418/p and OUM ÁT.419/p. Scale bar = 50 mm.
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FIGURE S1.6—Map of segment 6 of the trace fossil surface. Scale bar = 50 mm.
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FIGURE S1.7—Map of segment 7 of the trace fossil surface. Scale bar = 50 mm.
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FIGURE S1.8—Map of segment 8 of the trace fossil surface. Scale bar = 50 mm.
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FIGURE S1.9—Map of segment 9 of the trace fossil surface. A cast of the northern end of this section is housed at the OUMNH, specimen number OUM ÁT.423/p. Scale bar = 50 mm.
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FIGURE S1.10—Map of segment 10a of the trace fossil surface. A cast of this specimen is housed in the OUMNH, cast number OUM ÁT.421/p. Scale bar = 50 mm.
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FIGURE S1.11—Map of segment 10b of the trace fossil surface. Scale bar = 50 mm.
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FIGURE S1.12—Map of segment 10c of the trace fossil surface. Scale bar = 50 mm.
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FIGURE S1.13—Map of segment 10d of the trace fossil surface. Scale bar = 50 mm. A cast of this segment is registered at the OUMNH, as cast OUM ÁT.422/p.
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FIGURE S1.14—Image of the trace fossil bedding plane, showing the location of each outcropping segment of the bed, numbered as per the previous figures. The ledge upon which all small cards rest lies 1.3 m above the basal bed. North is to the left of the image.
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FIGURE S1.15—Sedimentary log through the cliff face at the trace fossil locality (Fig. S1.14). The trace fossil bed lies in the upper part of the Mistaken Point Formation, close to the boundary with the overlying Trepassey Formation. The sequence surrounding the trace bed is dominated by ~10–70 cm-thick packages of laminated to cross-laminated dark grey sandstones, occasionally with convolute lamination, fining upwards to dark grey-green siltstones. Bedding planes are regularly capped by thin horizons of coarse-grained tuffs, which are often associated with the preservation of macrofossil communities throughout the region. The sedimentary packages are interpreted to represent T(a)(b)(c)de units, with cross-lamination indicating a flow direction towards the south, broadly consistent with the observations of Wood et al. (2003). With no sedimentary features representative of a shallow marine environment, the Mistaken Point Formation most likely represents a deep marine slope environment, with sediment deposition dominated by turbidite-like processes.

SECTION 2
ADDITIONAL IMAGES OF THE TRACE-BEARING BED AND ITS FOSSILS
The following images demonstrate some of the features observed on the Mistaken Point trace fossil bedding plane, including potential fossils, traces, and pseudofossils. They provide a representative sample of the structures as observed in the field. Prior to imaging, the bed was cleaned with a biodegradable detergent to remove lichen and dirt, permitting clearer observation of the specimens. References to specimens correspond to the maps in Section 1.
[image: image16.jpg]



FIGURE S2.1—Mineral veins cutting through the trace fossil surface. Note that these veins lie at a variety of angles, and seem to continue through the surface on the same trajectory past the occurrence of the actual mineral exposure, exhibiting several surface expressions. None of these expressions, however, can create the negative relief troughs with positive marginal ridges of the candidate traces described in the main text. Black scale box on the card is 10 x 10 mm.
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FIGURE S2.2—Specimen 9G (arrowed), an unornamented trail from the trace fossil bed. Scale block (black) = 10 x 10 mm.
[image: image18.emf]
FIGURE S2.3—Specimens 9A and 9B, from the trace fossil surface. Note the raised marginal levees of sediment, and the different orientations of the specimens. Scale bar = 10 mm. See also Liu et al., 2010, fig. 3C.

[image: image19]
FIGURE S2.4—A collection of trails and discoidal impressions (arrowed) from section 5 of the trace fossil bed. Scale bar = 10 mm.
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FIGURE S2.5—Aspidella specimen (likely to be a rangeomorph holdfast) from the trace bed, the only body fossil at that level that can be assigned to a taxon. Scale bar = 10 mm.
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FIGURE S2.6—A trace fossil specimen lacking transverse ridges, but with prominent levees

SECTION 3
ACTINIAN LOCOMOTION
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FIGURE S3.1—Time-lapse photography of an anemone moving across a soft substrate in laboratory conditions. Movement progresses from left to right. The animal slowly inflates its pedal disc (3, 4) until it is fully inflated (5), at which point it attempts to pull itself towards the inflated region as it deflates (6, 7), returning eventually to its original shape having moved 1–2 mm. Images were taken between 30 and 75 seconds apart. The drag marks (arrowed) are produced while deflation takes place, and are obliterated as the organism moves over them, with only the impression of the posterior edge of the organism being preserved. 

