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Abstract Seasonal changes in abundance for supralittoral Cercyon (Cercyon) spp. are investigated
from May to October 2010, in Zenibako Beach, Hokkaido, Japan. Four hundred fifty individuals of
five species, Cercyon (Cercyon) algarum SHARP, 1873, C. (C.) setulosus SHARP, 1884, C. (C.) dux
SHARP, 1873, C. (C.) numerosus SHATROVSKIY, 1989 and C. (C.) aptus SHARP, 1873 were collected in
total. All species except C. aptus showed two peaks in June—July and July—September. Sex ratios are
calculated for C. dux and C. numerosus, and did not show deviation from 1 : 1 for either species.
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Introduction

Supralittoral hydrophilid, Cercyon (Cercyon) spp. are a major beetle group inhabiting macroalgal
wrack cast on supralittoral zones of sand, cobble, and shingle beaches (OHARA & Jia, 2006; SATO,
1981, 1989; SHARP, 1873; SHATROVSKIY, 1989, 1992; SMETANA, 1988). The larvae prey on dipteran
larvae (PHILLIPS & ARTHUR, 1994), and adults forage decomposing seaweed and sea grass (Ko-
BAYASHI, 2009; KoBAYASHI & OHARA, 2017).

Since multiple Cercyon spp. usually coexist in a single habitat (cf. OHARA, 2008), clarifying spe-
cies-specific traits is important to understand maintenance mechanisms of their populations. However,

Fig. 1. Study site at Zenibako, Hokkaido, Japan.
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there are few studies concerning their life history (but see HODGE & WiLLiaMs, 2007 for C. littoralis
in Britain Island). Thus, we investigated the seasonality of five coexisting species: Cercyon (Cercyon)
algarum SHARP, 1873, C. (C.) aptus SHARP, 1873, C. (C.) dux SHARP, 1873, C. (C.) setulosus SHARP,
1884 and C. (C.) numerosus SHATROVSKIY, 1989.

Material and Methods

We conducted our study at a cobble beach of 50 m in length near Zenibako Japanese Railway
Company Station in Otaru, Hokkaido, Japan (43°08'38"N, 141°09'43"E, Fig. 1). Sampling was con-
ducted from 2nd May to 30th Oct., 2010 in two week intervals, and with one week intervals in July
and August when their densities greatly fluctuated.

Samples were manually picked up with forceps from a handful of decomposing algae after sift-
ing and/or soaking in water. This procedure was repeated for 30 or 60 minutes a day by one or two
person(s). All samples were fixed with 70 % ethanol, then identified to species level in laboratory.
Specimens were stored in SEHU (Systematic Entomology, The Hokkaido University Museum), and
their records are registered in a data set of the Global Biodiversity Information Facility (OHARA,
2016).

The density of each species for each sampling day was calculated as the number of individuals
per person per hour. The sex ratio for each species (C. dux and C. numerosus) and/or sampling date in
which more than ten individuals were collected were tested by a two-sided binomial test.

Results and Discussion

We collected 450 individuals of five Cercyon species in total. The most abundant species was C.
setulosus (178 individuals), followed by C. algarum (106), C. dux (90), C. numerosus (67) and C. ap-
tus (9). Cercyon aptus had the lowest abundance which is concordant with past studies in which this
species is prone to be more abundant in sandy beaches than in other types of coastal habitats (OHARA,
2008).

All species except C. aptus showed two peaks in June—July and July—September with a disap-
pearance in July (Fig. 2). Cercyon aptus showed a similar, but partly different seasonal pattern than
described above because of its insufficient sample size. There was sufficient amount of wrack to con-
duct sampling except on three days (24th July, 16th October and 30th October) when macroalgal
wrack disappeared. Thus, the graphs shown in Fig. 2 roughly reflect the seasonal changing patterns of
Cercyon adults.

The numbers of male and female individuals throughout the study period for C. dux and C. nu-
merosus was 46 and 43, and 31 and 36, respectively. It suggests that sex ratios in both species were
not statistically different from 1 : 1 (C. dux: p = 0.313, C. numerosus: p = 0.416, two-sided binomial
tests). Furthermore, the sex ratio for C. dux on 1st Aug. was 14 : 13 (p = 1.000), for C. numerosus on
26th Jun. was 12 : 5 (p = 0.143), for C. numerosus on 21st Aug. was 10 : 16 (p = 0.327). These ratios
were not different from 1 : 1 (Fig. 3), suggesting that there was no difference in adult behavior such as
timing of emergence or process of dispersion, between male and female.

We cannot distinguish whether these species are univoltine or bivoltine. It is necessary to investi-
gate seasonality of larvae and developmental stages of reproductive organs in adult individuals.
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