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abstract: W. Scott Persons IV and John Acorn, in their paper “A
Sea Scorpion’s Strike: New Evidence of Extreme Lateral Flexibility
in the Opisthosoma of Eurypterids,” appearing in the July 2017 issue
of The American Naturalist, suggested a radical new mode of hunting
for eurypterids involving extreme lateral flexibility that permitted the
telson to slash and stab at prey, implying that eurypterids were better
armed than previously supposed. Here, we show that the interpreta-
tion is based on a molt that is strongly curved because of taphonomic
processes and does not reflect trunk flexibility in life. Hydrodynamic
considerations reveal that the telson was not suitable for rapid lateral
movement, confirming that the eurypterid telson functioned in aiding
balance and generating lift during locomotion, not as a weapon.

Keywords: eurypterid, predation, molting, telson, Slimonia, Les-
mahagow.

Persons and Acorn (2017) inferred extreme lateral flexibil-
ity in the trunk of the eurypterid or sea scorpion Slimonia
acuminata (Salter 1856) on the basis of a single specimen
of this well-known species from the Silurian (late Llandovery–
earlyWenlock; 438–430millionyears ago)PatrickBurnForma-
tion of Lanarkshire, Scotland (Lomax et al. 2011). They argued
for a paradigm shift in our understanding of eurypterid be-
havior: that piercing and striking of prey with lateral move-
ments of a weaponized telson (tail spine) as they grasped it
with their prosomal appendages was an ubiquitous mode of
hunting within Eurypterida, representing the primitive con-
dition. Interpreting the mode of life of extinct organisms is a
complexprocess that relies on evidence fromvarious sources,
includingmorphology, biomechanical considerations, and com-
parison with modern organisms. Where possible, multiple
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fossils are studied to evaluate morphological interpretations
and to account for deformation and loss of information dur-
ing preservation. The new mode of eurypterid predation
presented by Persons and Acorn (2017) is incompatible with
both the nature of their specimen and the requirements of
the function they propose.
Persons and Acorn (2017) noted that the postabdomen

(segments 8–12) of their specimen of Slimonia exhibits ex-
treme lateral curvature: the telson projects anterior to the
first preabdominal segment. They acknowledged that the
specimen may be a molted exoskeleton but interpreted its
flexed attitude as one adopted in life, inferring that Slimonia
(and, by extension, most other eurypterids) used the telson
to pierce and slash large prey. The mode of life of euryp-
terids, including locomotion (Selden 1981; Plotnick 1985;
Plotnick and Baumiller 1988) and predation (Selden 1984;
Laub et al. 2010; Anderson et al. 2014; McCoy et al. 2015),
has receivedmuch attention. Analysis of the eyes of Slimonia,
for example, revealed that it did not possess the visual acuity
expected of an active predator (McCoy et al. 2015).
The majority of eurypterid specimens in the fossil record

represent exuviae (molts) rather than carcasses (Braddy
2001), and recent studies have documented the effect of dis-
articulation (Tetlie et al. 2008) and body contortion (Mc-
Coy and Brandt 2009) during the molting process. The lack
of prosoma and appendages in Persons and Acorn’s (2017)
specimen and the partial separation of the first opisthoso-
mal tergite are characteristic of molts (Tetlie et al. 2008).
Observations of living scorpions have shown that molted
specimens regularly exhibit lateral curvature and telescop-
ing of segments because of the animal pulling itself out of
the shed exoskeleton (McCoy and Brandt 2009) and similar
preservation patterns have been reported in eurypterids
(Brandt and McCoy 2014, their figs. 4.2, 4.3). Other rare
specimens listed by Persons and Acorn (2017) as showing
similar curvature also represent exuviae (Poschmann and
Tetlie 2004).
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Conversely, modern scorpion carcasses, as opposed to
molts, exhibit an extremely rigid, straightened body outline
(McCoy and Brandt 2009). Eurypterid specimens from lo-
calities representing mass mortalities also regularly exhibit
a similar outline (Waterston 1979; Lamsdell 2011, 2013a).
A likely cause for this taphonomic phenomenon is the na-
ture of the segment articulations in chelicerates, which con-
sist of a smooth articulating facet across the anterior margin
of each tergite (Lamsdell 2011, 2013b). These articulating
facets are bounded posteriorly by a cuticular ridge (limiting
the degree to which the segments can overlap) and are con-
sistent in width across the segment, indicating that there
was no greater overlap toward the lateral margins. Further-
more, modern scorpions lack well-developed lateral mus-
culature in the opisthosoma (Lankester et al. 1885), which
further reduces the potential for lateral flexure in life or through
postmortem processes.

Persons and Acorn (2017, p. 153) stated that their spec-
imen shows “no indication of disarticulation” as a result of
flexure, but this is not the case. The boundaries of several
segments, from the posterior margin of segment 6 (their
pre VI) to the anterior margin of segment 10 (their post III)
are unnaturally separated along the outer (right) edge and
overlap on the inner edge, telescoping the trunk. The dorsal
and ventral cuticle of segments 7–12 was fused in eurypter-
ids, enclosing the muscle and other tissues. Thus, telescoping
would have been impossible in the live animal, although it is
characteristic of eurypterid exuviae (Tetlie et al. 2008; McCoy
and Brandt 2009) and often affects segments 7–10 in partic-
ular (Lamsdell 2011). The extreme lateral flexibility of the
specimen reported by Persons and Acorn (2017) reflects its
status as a partial molt and does not represent a possible life
position. The acute curvature of the molt could also be partly
due to transportation and burial; the Patrick Burn Formation
exhibits evidence of a consistent sea floor current (Žigaitė and
Goujet 2012). Furthermore, the cuticle of chelicerate carcasses
and molts becomes plastic and pliable when immersed in
seawater (Babcock et al. 2000).

Persons and Acorn (2017) noted that lateral flexibility
has been observed before in eurypterids but not to the ex-
tent displayed by their new specimen. Most of the lateral
movement in the trunk of eurypterids, however, is concen-
trated in the junction between postabdomen and telson and
relates to the function of the telson as a rudder (Plotnick
and Baumiller 1988). Persons and Acorn (2017, p. 154) ob-
served that lateral movement of the postabdomen would
generate “only minimal counterproductive backward hydro-
dynamic force.” The telson of Slimonia, however, like that in
many eurypterids, was equipped with a vertically projecting
dorsal keel (Woodward 1872). Persons and Acorn (2017)
noted the presence of a dorsal keel on the telson but did
not reconstruct its extent or discuss its impact on the hydro-
dynamics of lateral movement. The dorsal keel would have
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generated significant drag and is clearly incompatible with
rapid lateral movement in water (Vogel 1996). The serrations
on the telsonmay represent attachment points for setae, which
would have allowed the animal to sense changes in water flow
as it functioned in steering and generating lift (Waterston
1979; Plotnick and Baumiller 1988). Slimonia could not flex
its trunk extensively or rapidly to the side, and its telson
was neither hydrodynamically streamlined nor equipped to
cut prey.
In summary, Persons and Acorn (2017) posited a major

shift in our understanding of the mode of life and ecological
role of eurypterids on the basis of a single incomplete spec-
imen. Comparison with the results of previous studies (e.g.,
Tetlie et al. 2008; Brandt and McCoy 2014) confirms that
the specimen is a partial molt and, as such, provides no guide
to trunkflexibility.Researchonother eurypterids (e.g.,Water-
ston 1979; Selden 1981; Plotnick and Baumiller 1988), includ-
ing biomechanical experiments, has shown that the euryp-
terid telson functioned in aiding balance and generating lift
during swimming and walking in aquatic environments and
not as a weapon.
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Natural History Editor: Mark A. McPeek
“This species is peculiar in its habits. It lives in the dark woods, and is a regular cannibal in its propensities. Its body long, slender, and
worm-like. Its jaw has a sharp projecting point to cut and tear its prey, and the teeth on the tongue are unusually long and pointed, and well
adapted to subserve its rapacity.” Figured: Helix concava Say. From “The Land Snails of New England (continued)” by Edward S. Morse
(The American Naturalist, 1867, 1:411–414).
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