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Abnormal molting? Male hermit crabs shrink their secondary sexual traits responding
to predation risk
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3,900,000

Secondary sexual traits of males often involve risk of predation because of their
conspicuousness. We got results in an experiment using a hermit crab species that only large males with
relatively longer claws which are advantageous in inter-male competition for female mates decreased
length of the claws by molting under high predation risk, but that small males or females did not. This
change of large males may be adaptive to reduce predation risk and then enable to acquire more female
mates. Decreasing size by molting is the opposite phenomenon, because molting is known for growing or
regenerating the missing claws or legs in some crustaceans.

We conducted another experiment of similar design but increasing stress to hermit crabs. The survival
rate of crabs with predator significantly dropped, while that without predator did not. The results

indicated that not only predation itself but also existence of predator causes serious stress to the prey
animals.




(Kishida & Nishimura 2005)
Charybdis japonica
(Fiske et al.
2007) Portunus pelagicus
(McCauley et a. 2008)

(McCauley et d.

2011)
(Kogaet a. 1998)
20
Diogenes nitidimanus
(Yoshinoet .
2011)
10 8
Koga et al. 2010
(e : W
HRE G 0 E~HK




ZHEMERI~RIM O FIZ, Bl Lizb oL

)

®3)

Pagurus minutes

(Kogaet a. 2010)

(4)

)

8~10

(2) 2013

2 BFH Y E AT~

2013

2014

4~6 . B BB L 0 B

2014 7-9



12

DO~®
2015
4~6 7~9
3 2014
5H~2015 5
4)
2014
10~12 2
3
12
O~® 5
2 2015
@h)
(2) 2014

5

1 2013

2014

2014
2015

©)

4)

Fiske DL, LattalV LC, Knapp RA, Pfrender ME
(2007) Rapid evolution in response to
introduced predators |: rates and patterns of
morphological and  life-history  trait
divergence. BMI Evolutionary Biology 7:22

Kishida O, Nishimura K (2005) Multiple
inducible  defences against multiple
predators in the anuran tadpole, Rana pirica.
Evol Ecol Res 7:619-631



Koga T, Backwell PRY, Jennions MD, Christy
JH (1998) Elevated predation risk changes
mating behaviour and courtship in a fiddler
crab. Proc Roy Soc B 265:1385-1390

Koga T, Yoshino K, Fukuda Y (2010) Temporal
changes in the reproductive population
structures and males secondary sexual
character of the hermit crab Diogenes
nitidimanus. Ecol Res 25:1007-1017

McCauley SJ, Davies CJ, Werner EE (2008)
Predator induction of spine length in larval
Leucorrhinia intacta (Odonata). Evol Ecol
Res 10:435-447

McCauley SJ, Rowe L, Fortin M-J (2011) The
deadly effects of “nonlethal” predators.
Ecology 92:2043-2048

Yoshino K, Koga T, Oki S (2011) Chelipeds are
the real weapon: cheliped size is a more
effective determinant than body size in
male-male competition for mates in a hermit

crab. Behav Ecol Sociobiol 65:1825-1832

Pagurus minutus

71 2016

34 2015 11/20-22

*

Diogenes nitidimanus

2015

2015 9/2-5
10 5
*
2014 2014 11/1-3

Koga T*, Yoshino K, Inoue A, Sakata N. The

large claw shrinks by molting in response to
predicted predation risk in male hermit crab
Diogenes nitidimanus. IAA (International
Association of Astacology) & CSJ (The
Carcinological Society of Japan) Joint
International Conference on Crustacea. 20-26,
Sept 2014, Sapporo

27

61 2014 3/14-19

@
KOGA, Tsunenori

&)
YOSHINO, Kenji



