ABSTRACT

Late Cambrian arthropod trackways from the Potsdam Sandstone have been known since the 1850s. A
site in northern New York is an outcrop of fine-grained, quartz-rich, rippled, micro-laminated Potsdam Sand-
stone. Our study area includes evidence of microbial mat growth on the original surface on which the trackways
were produced. Ripple marks presumably underlay and therefore were generated prior to the microbial mat.
Preservation of these trackways is variable over the outcrop and 1s indicative of a high intertidal or low supra-
tidal environment with microbial growth.

At least eleven distinctive trackways of multi-legged telson-bearing individuals are present with a roughly T —
bimodal size distribution (widths of 11.6 cm, 6.5 cm, 10 cm and 7.2 cm). A disturbance at the intersection of o A |
trackways 1 and 2 has been interpreted to show the earliest evidence of invertebrate mating activity (Erickson,
2004). Trackway 1 (11.6 cm wide) consists of repeated series of seven pairs of imprints (labeled A-G and A'-G")
with a continuous medial telson drag. Imprints are arranged in a chevron pattern with track A being proximal
to the medial line and I and G distal. An eighth imprint, H, is present only in the left series of tracks in the ab-
sence of E'so it is likely that they are a result of the same limb. The organism was traveling in the direction of
the convergence of the chevron pattern.

Average stride distance in cm (distance between the same imprints in adjacent series) over seven iterations
of tracks on the right side is as follows: A-10.3, B-10.4, C-10.1, D-10.1, E-10.4, F-10.5 and G-10.2. The mean
stride for the tracks on this side of the medial line (the outside of a shallow curve) 1s 10.3 cm. Stride distance VAR
on the opposite side of the medial line is: A'-9.8, B'9.8 , C'-9.7, D'-10.0, F'-9.8, G'- 9.7 and H'-10.3. The mean e 1
stride for tracks on the inside of the curve 1s 9.9 cm, and the overall mean stride for this trackway 1s 10.1 cm. gt
The narrower trackway (2) (width 6.5 cm) does not preserve as complete a series of imprints and has a discon-
tinuous medial telson drag,

The trackways are consistent in number of imprints per series (leg number?) and stride lengths with mem-
bers of the original descriptions of Profichnites Owen, 1852, although a tridactyl condition can not be recognized
on any digit. Variable preservation was probably a resulted from varying thickness of the microbial mat and/or
varying water depth or wind and wave action in an intertidal pool.

INTRODUCTION

Specimens of Protichnites were first observed the Potsdam (=Nepean) Sandstone by Logan (1852) in
southern Quebec (Figure 1) and described by he and Owen (1852). Owen designated six species, P. segprem-
notatus, P. octo-notatus, P. latus, P. multinotatus, P. lineatus and P. alternans. Hantzschel (1975) later designated P. i
septemnotatus the type species for the genus. Although Owen's description was detailed given the material o
he had to work with, the genus seems to have become a catch-all to describe any arthropod trackway witha
single continuous or discontinuous medial telson mark (e.g,, Braddy, 2004). Due to the apparent lack of body
fossils in the Potsdam Sandstone, it falls to these and other types of traces to elucidate the paleoecology of
the Cambro-Ordovician beachfront. The presence of Protichnites in intertidal, low supratidal, and dune sand
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beds of the Potsdam seems to show some of the first terrestrialization efforts of arthropods (MacNaughton
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et al. 2002; Braddy 2004) in the Late Cambrian (Figure 2). The Potsdam may also hold the first ‘_
animal mating behaviour, in the interaction between two Protichnites trackways (Erickson 2004). We have
examined more completely the trackways discussed by Frickson. It is the aim of this study to a) describ

these trackways in enough detail that they may be compared carefully with others; b) determine thet
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Table 1. Stride length and external width of trackway 1.
Right side of trackway — Stride (mm)

(After Braddy & Milner, 1998)

Left side of trackway — Stride (mm)
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ch are very similar in order and position. All figures
.. These trackways are therefore assigned to the
\ave been made 7pe of organism. Variation in substrate or preser-
ane is minimal, making it improbable that these factors have contributed to
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(Braddy & Almond, 1999). MacNaughton et al. (2002) and
rs of the Huthycarcinoidea (Late Cambrian to Middle Triassic).
organisms having 11 pairs of limbs (Vaccari et al., 2004). Based

: _ ce of a medial telson drag, members of the Eurypterida (usually

vious hypotheses concerning direction of travel. Direction of travel was
s (Figures 4-8).

B 0l ascociat s, and apparently underlay and therefore
ac | textures and erosional pockets characteris-

inn animal of the broad build of a eurypterid could walk across a soft mud flat without
ns due tc he legs and body, the weight of which could hardly be

mens exhibited intermittent tail drags. He associated each interval
'é implying that the presence or absence of a tail drag is related
ecimens do not exhibit this association. It seems unlikely from a func-
elson with enough displacement to clear the substrate would be a benefi-

Braddy & Milner (1998) suggested that a "discrete mark within the medial impression” was suggestive if the or-

"inclined rom the substrate" in preparation for swimming rather than walking on the sub-

ssion is apparent in all three trackways discussed either as a named track or associated im-

nt ( does not seem a likely scenario for the trackways illustrated here because they lack the linear

ches Braddy and Milner. These trackways were also produced in water which was probably too
llow for 15 to have been able to swim.

I'he interacti ed between trackways 1 and 2 has been interpreted as evidence of mating behaviour similar

F CONCLUSIONS
conclusions were reached about these trackways, following the methods described above:

Th ese trackways were most likely produced in a shallow-water tidal pool.
4. Bimodality among trackmakers suggests organisms present in an intertidal environment for short periods of

time (e.g., for breeding purposes) rather than being adapted for terrestrial life.

5. The direction of travel and the bimodal distribution of the trackway-producing organisms supports Erickson’s
~ (2004) hypothesis concerning mating behaviour.

6. Due to number of imprints and presence of a medial telson drag, the most likely producers of these trackways

were eurypterids (6-8 limbs) rather than xiphosurans with 10 limbs or euthycarcinoids (117 pairs of limbs).
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