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INTRODUCTION

Sacri cing a limb by self-amputation (i.e., autotomy) has evolved
throughout the animal kingdom despite the enormous costs asso-
ciated with this behavior (Table 1). Minimally, the cost of self-
amputation includes the potential loss of blood or comparable
bodily uid (Lawrence 1992; Foelix 1996; Wilkie 2001; Fleming
et al. 2007) and the potential for infection (Fleming et al. 2007; Slos
et al. 2009; Bely and Nyberg 2010). Additionally, autotomy comes
with costs that coincide with the function of the lost limb (Maginnis
2006; Fleming et al. 2007; Tsurui et al. 2014; Dom nguez et al.
2016). These costs can be especially substantial should they
decrease an individual s future reproductive success (Smith 1992;
Maginnis 2006; Fleming et al. 2007). Yet, given autotomys evo-
lutionary persistence (McVean 1982; Zani 1996; Fleming et al.
2007), the bene ts must outweigh the substantial costs (Arnold
1984). Thus, to better understand how this extreme trait evolves,
we must identify the adaptive bene ts of self-induced limb loss.
One bene t of autotomy is its ability to help an individual escape
predation. In this context, individuals use autotomy to break free
from a predator s grasp and, in some cases, to distract the preda-
tor. Predator distraction occurs when the predator spends time
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handling and/or consuming an autotomized limb as oppose to try-
ing to catch the surviving individual. Post-autotomy tail movement
(observed in some lizards and salamanders) exempli es this bene t,
as autotomized tails that wiggle have been shown to increase pred-
ator handling and consumption time, thereby allowing the individ-
ual more time to escape (Dial and Fitzpatrick 1983). Although the
means of predator escape can vary, the ultimate bene t has been
demonstrated in numerous taxa, including lizards (Congdon et al.
1974; Downes and Shine 2001), star sh (Bingham et al. 2000),
decapods (Lawton 1989; Wasson et al. 2002), spiders (Punzo 1997;
Brueseke et al. 2001), and crickets (Bateman and Fleming 2006a).
However, it is important to recognize that autotomy has additional
bene ts beyond that of escaping predation.

Other bene ts of autotomy include escaping nonpredatory
entrapment (Foelix 1996) and reducing the cost of envenom-
ation (Eisner and Camazine 1983; Ortego and Bowers 1996).
Nonpredatory entrapment is frequently observed in arthropods
who undergo a complex molting process (Robinson et al. 1991;
Juanes and Smith 1995; Foelix 1996; Johnson and Jakob 1999;
Maginnis 2008). During this process, limbs, especially elaborated
and elongated ones, may get stuck and autotomy provides a via-
ble option for escaping (Maginnis 2008). Moreover, there are also
bene ts of autotomy that are not related to survival. For instance,
self-amputated limbs can be used as copulatory plugs to increase
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