Life history and reproductive ecology of an intertidal isopod Dynoides dentisinus
(Crustacea: Peracarida: Isopoda)
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Abstract

Dynoides dentisinus (Crustacea: Peracarida: Isopoda) exhibits a remarkable sexual
dimorphism in armatures. Adult males possess a well-developed, elongate process, like a horn, on
the dorsal side of the pleon (referred to as “dorsal horn”) and remarkably large uropods. Females do
not have such a horn and the uropods are small. However, the role of these armatures as well as
general life history of this species still have not been fully studied. I investigated the following five
aspects of the life history and reproductive ecology; 1) general morphology, 2) habitat utilization, 3)
life history, 4) Mating system, 5) Mating behavior. In the present study, sampling was generally
conducted during low tide of spring tide from May 2014 to April 2018 in intertidal rocky shores of
Tanabe Bay and Bansho-zaki, the mouth of Tanabe Bay, Kii Peninsula. Throughout the sampling

periods, we collected over 7,000 individuals of D. dentisinus.

1) General morphology

In males, the body length, length of penis, length of left exopod of the urpod and length of
dorsal horn were measured. In females, the body length and the length of the left exopod of the
uropod were measured. Then, the bodies of the females were dissected to observe embryos, manca
larva and juveniles in the brood pouch. At the marsupial stages, no sexual difference was exhibited
in morphology. In males, a dorsal horn and uropods became drastically larger when the males
molted into the adult stage. Therefore, the dorsal horn and large uropods of male are considered to

be secondary sexual characteristics.



2) Habitat utilization

I recorded the species of host organisms or materials of non-living habitats of D. dentisinus.
Juveniles lived on, or amongst, algae and sometimes attached on the foot or pallial cavity of
molluscs such as chitons, limpets and whelks. In addition to the algae, adults inhabited the cryptic
habitats such as oscula of demosponges, dead barnacle shells and crevice of sand rocks. Generally,
sex ratio in these cryptic habitats was female-biased. These results suggest that D. dentisinus has a
biphasic life history: juveniles live and feed on algal cover or use the spaces between the ventral
side of the molluscs mainly as a refuge from desiccation; the adults breed in the cryptic habitats,

forming a polygynous group.

3) Life history

To investigate the seasonal dynamics of population, size-frequency histograms of males,
females and juveniles were constructed based on their body length per each sampling. Then, I
constructed a statistical model to analyze the seasonal change of the relationship between the body
size and uropod length. The results indicate that this species reproduces twice in one year: the
period from spring to early summer (April-June) and fall (September—November). The isopods may
mature earlier and with smaller body size in the early summer than fall. In males, the relative
uropod length to the body length was larger than that in the periods before and during reproductive
seasons. The early maturation is considered to increase the number of generations per year, and it
could potentially compensate the reduction in fecundity that results from body size reduction. The
sexual difference in the seasonal change of the relative uropod length may be evolved through the
mating behavior that the male guards the female in a cavity and protect it by its uropods in the

breeding seasons.
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4) Mating system

231 barnacle shells that inhabited by isopods were collected during the period from 2016 to
2017. The number of males and females were counted for each shell. In barnacle shells, the basal
diameter, short and long diameters of the opercular opening, and height were measured.
Members found in a single barnacle shell generally consisted of one adult male and one or more
females. The number of females was positively related with the basal area of the barnacle shell that
they inhabited, but it was not related with the body length or weapon size of the largest male in the
same barnacle. The mating system of this species may be polygyny. The larger body, horn and
uropods in males in this species might have a role as weapons in the male-male competition for
holding better barnacle shells and more females but do not have a role as ornaments in the choice of

the females for the male characters.

5) Mating behavior

I investigated precopulatory interactions between male and female, and I also investigated
interactions between two males. The interaction was observed between a male in small tube likend
to the barnacle shell (resident) and a newly introduced individuals (female or male visitor). When a
visitor was a male, the resident vigorously struck the head of the male visitor by bringing the dorsal
horn, while emitting intermittent stridulatory sound. The uropods were also used to strike the male
visitor. Then, the resident rejected the visitor. The dorsal horn and large uropods of male function to
guard brooding site against rival males. In contrast, the residents also struck female visitors but

accepted female visitors and allowed them to enter into the cavity.
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