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Traversing Tokyo Bay: the longest record of a mark-and-recapture survey
of rhinoceros beetle

Toshiki UCHIFUNE * and Hiroki FUJTWARA **
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Key words :  Trypoxylus dichotomus, Yokosuka City, Kanagawa Prefecture, Chiba Prefecture,

mark-and-recapture, continuous flight distance

MENERZEE T ICE T 2 H 7+ &> Trypoxylus dochotomus DFEFFHHEF T ICH W T,
202248 H , FEakAmE (A 23 i b 5 2 & TEARFEREC17.1 kL 7= TEEEEFETICCHRBER S iz,
C OERREREEY, MBS T O T o 2 I E TR & N IRRIERIERE (5.7 km) %13 2 2
HZ2HDTH o7, MEBMA L A A IXECGE)IC Lo THAE->TE Y, HIERM
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DIRFMEE % [FIAE8 H 8 H 22 RF DB W A & [B5F L ARGE T 2 7 H1F,  HUE o i il Wr R % 20
DIRCHEM L7- L HIED 52 B TE 5,

The marked Japanese rhinocerous beetle was refound in Kimitsu City, Chiba Prefecture, 17.1 km
northeast of the releasing site in a straight line, through the mark-and-recapture survey of Trypoxylus
dichotomus in Yokosuka City, Kanagawa Prefecture in August, 2022. The direct distance between
releasing and refinding sites (17.1 km) far surpasses the longest direct distance (5.7 km) in former
surveys in Yokosuka City. Releasing and refindng sites are separated by the sea (Tokyo Bay), so it
is highly likely that the refound individual continuously flew at least 7.3 km as the shortest crossing
distance of Tokyo Bay. Assuming the refound individual flew as fast as the tailwind between 22:00 on
the August 8th, it was estimated that it could traverse Tokyo Bay along the shortest crossing distance in a

little over 20 minutes.
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Mark-and-recapture survey of rhinocerous beetle and the case that the labeled rhinocerous beetle was refound

Figs. 1-8
with transversing Tokyo Bay.

L
5.

Fig. 1 Labels. Each label was labeled with the fact that it was a survey, an identification number, and the name
and phone number of the museum. A—C show the differences in the label specifications used in previous and
this survey: spec. A was used in 2009 and 2010, spec. B was used in 2011 and 2012, and spec. C has been in
use since 2013. Three labels are shown to the same scale. Fig. 2 Rhinocerous beetle with the label on the left
forewing in the survey in 2022. Fig. 3 Flapping rhinocerous beetle after labeling (an arrowhead shows a lavel)

in the laboratory in the survey in 2009. Fig. 4 Measuring a male’s body length and cephalic horn after labeling.
Fig. 5 The residential backyard where the refound individual was released, in Mabori-kaigan, Yokosuka city,

Kanagawa Prefecture. Fig. 6 Refound individual. The individual has a serious injury on the body, as if it had

been stepped on. It was disposed of after the picture was taken. Fig. 7 The place where the individual was

refound. The picture was taken at the same time a few days after refinding. Fig. 8 The same place as in Fig. 7

at night. This place was in a large plant, so there are lights everywhere. Photos in Figs. 68 were taken by Mr.

Koji Tsuji.
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The case that the labeled rhinocerous beetle was refound with transversing Tokyo Bay: estimation of distance and
route.

The map is based on the Digital Topographic Map 50,000 published by Geospatial Information Authority of Japan.
Two concentric solid lines are centered on the releasing site in Mabori-kaigan, Yokosuka City, Kanagawa Prefecture:
one is a circle with a radius of 17.1 km passing through the refinding site in Kimitsu, Kimitsu City, Chiba Prefecture,
and the other is a circle with a radius of 9.1 km passing through Cape Futtsu, Futtsu City, Chiba prefecture, the
nearest opposite bank from the releasing site. The dashed line is a circle with a radius 7.3 km, which is centered on
Cape Futtsu and passes through near Kan-nonzaki Coast, Yokosuka City, Kanagawa Prefecture, the nearest opposite
bank from Cape Futtsu. The arrow with solid line shows the direct distance between releasing and refinding sites
in this report, and the arrow with dashed line shows the longest direct distance in former surveys (Uchifune, 2010).
rel: releasing site, ref: refinding site, solid squares: sites of AMeDAS Observatory (upper right: Kisarazu, lower left:
Miura), bars = 10 km.
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Table 1 Temperature, wind speed and direction at each night for the excursion period of the refound individual in this report.
Each value was aggregated from hourly values from 18:00 to 05:00 on each date of Miura and Kisarazu AMeDAS
Observatory in JMA’s website. Wind direction was indicated by the frequent horly value with the value’s occupancy.

Miura (AMeDAS Miura Observatory) Kisarazu (AMeDAS Kisarazu Observatory)

temperature (°C) wind speed (m/s) wind direction temperature (°C) wind speed (m/s) wind direction

date (mean+SD) (mean+SD) (occupancy [%]) (mean+SD) (mean+SD) (occupancy [%])

Aug. 2 27.5+1.0 2.5+1.3 SSE (42) 28.2+1.8 1.2+0.6 SSW (58)
Aug. 3 28.1x1.5 2.9+1.6 NE (33) 28.142.3 3.1+1.3 E (50)
Aug. 4 23.2+0.4 2.7+0.7 NE (67) 21.9+0.4 3.1+0.9 ENE (33)
Aug. 5 23.4+1.1 2.9+0.8 NE (50) 21.8+1.1 2.7+1.2 E (50)
Aug. 6 25.0+0.3 2.0+0.4 E (42) 23.3+0.9 2.5+0.7 ESE (58)
Aug. 7 26.9+0.6 3.0+£0.4 SSW (50) 26.6£1.0 1.5+0.4 SSW (67)
Aug. 8 27.7+0.4 5.5+0.7 SW (67) 27.840.5 4.9+0.4 SW (67)
Aug. 9 27.3+0.5 6.3+0.9 SSW (100) 27.8+0.5 5.3+0.7 SSW (50)

F2k 20224E8H8HB XIHD “RICH T 5 Rl o Bodi s X O, fHoHIzR1 &ML Th 2205, AFK
TR0 Z L DfEzHEHL 72,

Table 2 Hourly wind speed and direction in two nights of August 8th and 9th. Data source is the same as Table 1, but in this
table the values were aggregated every 10 minutes.

Miura (AMeDAS Miura Observatory) Kisarazu (AMeDAS Kisarazu Observatory)
wind speed (m/s) wind direction occupacy (%) wind speed (m/s) wind direction occupacy (%)
day hour (mean+SD) (mean+SD) (occupancy [%]) (mean+SD) (mean+SD) (occupancy [%])

8 18 6.4+0.4 100 0 4.5+0.5 67 33
8 19 6.0+0.4 100 0 4.44+0.2 67 33
8 20 6.0+0.3 100 0 5.0+0.4 83 17
8 21 6.5+0.4 83 17 5.1+0.3 50 50
8 22 5.5+0.4 0 100 5.240.3 0 100
8§ 23 5.5+0.1 17 83 5.3+0.5 50 50
9 00 5.1+0.4 33 17 4.7+0.4 67 33
9 01 4.940.2 33 67 4.8+0.4 0 100
9 02 5.3+0.3 17 83 5.1+0.3 0 100
9 03 5.2+0.3 17 83 4.940.2 50 50
9 04 5.4+0.2 83 17 5.1£0.5 33 67
9 05 4.8+0.2 33 67 5.1+0.6 0 100
9 18 7.8+0.4 100 0 5.9+0.3 50 50
9 19 7.0+0.3 100 0 6.0+0.5 17 83
9 20 6.6+0.3 83 17 5.440.2 50 50
9 21 6.2+0.4 100 0 6.1+0.4 50 50
9 22 5.9+0.4 100 0 5.4+0.5 67 33
9 23 6.1+0.3 83 17 5.0+0.3 50 50
10 00 6.1+0.2 100 0 5.1+0.4 0 100
10 01 5.8+0.2 100 0 4.7+0.4 83 17
10 02 5.7+0.3 100 0 5.1+0.4 100 0
10 03 5.840.6 50 50 5.1+0.2 0 100
10 04 5.0+0.2 100 0 4.6+0.2 0 100
10 05 4.9+0.4 100 0 3.8+0.3 83 17
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Fig. 10 Wind speed and direction at each night for the excursion period of the refound individual in this report.

Data source is the same as Table 1, the horizontal axis is the wind direction and the vertical axis is the wind speed, hourly
values from 18:00 to 05:00 as the nighttime are plotted. A and B show AMeDAS Miura and Kisarazu Observatory’s
data, respectively. Gray shaded circle, triangle, diamond and rectangle show the data at night of Aug. 2, 3, 4 and 5, and
outlined circle, triangle, diamond and rectangle show the data at night of Aug. 6, 7, 8 and 9, respectively.
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