B E RS2 | No. 11, pp. 33-44, March 31, 2015

33

ERBEICETENIaVEOR - £ELR E1BEOHER

BiZEE" - )l EXH - KASL - HEEHA - IREATHE
T680-8551 S HUTMILIT FI4-101 B HUAS bl A3 st B b 24 F}

YE-mail: ntsuru@rs.tottori-u.ac.jp

Nobuo Tsurusaki, Daichi Kawakami, Koji Ota, Kento Funsaki, and Chihiro Sakamoro (Department
of Regional Environment, Faculty of Regional Sciences, Tottori University, Tottori City, 680-8551 Japan):
Distribution and life histories of tiger beetles (Coleoptera: Cicindelidae) in Tottori Sand Dunes
(Tottori City, Honshu, Japan) with remarks on the extinction of Calomera angulata.
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Abstract — We surveyed distributions and life histories of cicindelid beetles in Tottori Sand Dunes, Tot-
tori Prefecture, Honshu, Japan. Larval nests of Chaetodera laetescripta were widely found in the bare are-
naceous ground around vegetation of sandy shore plants in the dunes, while those of Cilindela elisae were
limited to the bare silt-mingling arenaceous ground along the stream flowing into the pool called “Oasis”.
No adults and nests of Calomera angulata (Fabricius, 1798) that had been found up to 1990s around “Oasis”
were found. Absence of the records of Calomera angulata from Tottori Sand Dunes after the last obser-
vation in 1997 strongly suggests extinction of the species in the area. It is highly suggested that weeding
activities that started in 1994 in Tottori Sand Dunes influenced negatively for the occurrence of the species,
because Tottori Sand Dunes has been designated as a special protection area of the national parks by the
Japan Ministry of Environment and collecting animals and plants and other activities that may influence
conservation of the environment are strictly regulated. Chaetodera laetescripta and Cilindela elisae were
univoltine and adults appeared from July. Analyses of dispersion pattern of larval nests for the two species
showed contagious distribution.

Key words — Chaetodera laetescripta, Cilindera elisae, Calomera angulata, extinction, Tottori Sand Dunes,
distribution, life history
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Fig. 1. Adult tiger beetles (Cicindelidae) in Tottori Sand Dunes. A-B: Chaetodera laetescripta (Motschulsky, 1860) (A: bare ground adjacent to “Oasis”,
20 July 2010. B: northeastern sandy backshore facing Sea of Japan, 16 July 2013). C-D: Cilindela elisae (Motschulsky, 1959) (bare ground adjacent

to “Oasis”, 20 July 2010).
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Fig. 2. Larvae and nests of tiger beetles (Cicindelidae) in Tottori Sand Dunes. A-B: Nests of Chaetodera laetescripta (A) and a 3rd instar larva. C-

D: Longitudinal section of a nest of Cilindela elisae and a 3rd instar larva (mesh unit: 10 mm).

Photos A-B were taken at the place near the Carex

kobomugi Ohwi community near southwestern entrance of the sand dunes from Tottori City Municipal Parking. C-D were taken at bare ground near

“Oasis” . All taken on 30 April 2013.
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Fig. 3. A map of Tottori Sand Dunes that shows sites where
distribution of larval nests were recorded monthly for a latticed 5 m x
10 m area each. A: Site A for Chaetodera laetescripta. A’ : Alternative
site for Chaetodera laetescripta when no or only a few nests were found
at site A during summer. B: Site B for Cilindela elisae near “Oasis”.
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Fig. 4. Sites studied. A: Site A where positions of nests of Chaetodera
laetescripta were recorded for an area 5m X 10 m (arrow A in Fig. 3). The
site is sparsely covered by Carex kobomugi Ohwi or Ixeris repens (L.) A. Gray
(14 May 2013). B: Site B where nests of Cilindela elisae were surveyed
(arrow B in Fig. 3) (2013.5.14).
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Fig. 5. Distribution of larval nests in the 5 m X 10 m area studied. Chaetodera laetescripta (left, at site A) and Cilindela elisae (right, at site B) in
Tottori Sand Dunes on 14 May 2013. 1st, 2nd, 3rd denote instars of larvae.
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Fig. 6. Histograms of all the measurement values for the diameter of larval nest entrance. A: Chaetodera laetescripta. B: Cilindela elisae. Emergence of
three peaks is expected for each species because these species have three larval instars. Unfortunately, such peaks were not detected for a histogram
depicted using all the measurement values, probably due to measurement error caused by personal difference in scale reading among us. Histograms
depicted using measurement values by the same single person (N. Tsurusaki) show three such peaks (right histogram). Arrows indicate estimated
boundaries between two neighboring instars (2.3 mm and 3.5 mm for C. laetescripta and 1.5 and 2.3 mm for C. elisae.
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Fig. 7. Seasonal change of the nest size (diameter of nest entrance) of Chaetodera laetescripta in Tottori Sand Dunes from May 2013 to April 2014. Data
obtained in sites near southeastern entrance of the dunes (Site A’ in Fig. 3) are also included.
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Fig. 9. Seasonal change of the numbers of different larval instars of

Chaetodera laetescripta and Cilindela elisae in Tottori Sand Dunes
from May 2013 to April 2014.
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Fig. 10. Seasonal changes of density and mean crowing of larval nests
of Chaetodera laetescripta and Cilindela elisae in Tottori Sand Dunes
from May 2013 to April 2014.
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Table 1. Results of quadrate surveys of nest distribution of two species of Cicindelidae Study area 5 m X 10 m was divided into 200 quadrates

each having a 0.5 X 0.5 m area.

A AR BH=YEy FZFTIS THEREAEVE
Nest number per Mean crowding
Month”  Number of nests quadrate Morisita’'s 18 m star

ho3

laetescripta

May 84 0.42 1.49 0.26
June 28 0.14 0.00 0.00
July 31 0.16 1.29 0.03
Aug * 10 0.05 0.00 0.00
Sept 9 0.05 0.00 0.00
Oct 84 0.42 7.86 1.37
Nov 3 0.02 66.70 0.01
Dec 0 0.00 0.00 0.00
Apr 64 0.32 9.90 1.00
Ty

eliisae

May 66 0.33 3.45 1.30
June 15 0.08 1.90 0.30
July 31 0.16 1.29 0.54
Aug 7 0.04 0.00 0.14
Sept 44 0.22 1.48 0.94
Oct 62 0.31 3.07 1.24
Nov 26 0.13 0.00 0.52
Dec 29 0.15 1.48 0.03
Apr 38 0.19 2.56 0.09

1) Surveys were made at site A (cf. Fig 3) from Chaetodera laetescripta except for August
marked *(done at Site A") and at site B for Cilindela elisae.

Rz 2 AR DT854 & - THIE BT A 5 fdIf 2 72k
L7=Dh g LIk,

I FDI0HD T F T — b FAX N T 200 3
JCEHE LU THEPL TWDE L) TR ERIC LR T
7oo T S MED B U PEINIIZ B DIN & 1 T2 & % T
WEFEOTHINT S Z EAREI Nz, SR E
WHIREIES NV 2 3 (I 7 T TIRBOE 135930
cm: Satoh & Hori 2005) 12 & - THOROBENIAS Tk
WEEDHLNZ DT, KFHOYHOFERO A A
UNERICHEEIN 21 FRCZ LD CTRED Z L ISERIL TV 5
OhrbLhnwn, £, TVFOERETE L > TWE A
7Y A OMMIZ, RS FDHETIEENWELS I
RA72 (U EEDELE0ES EWEI 2500 %
ZHIZE->TN) I 6 & MICHEL T2 i aelEs
b5,

4. ERBEARICETRHT SN IagET)HFNY
NEIOY; Xl

BEWENIZBT 5577 5 &) FORIKRO S % X112
270y b L7z, 77 7 ORIUIRHED O IXIE 4K 0 i
EREPIOREE DRI R 50, & <ITHizihhoaw Ry
LXK EDFEDRMIZZ 1 572, WolEH, T FOH
JUTHDOTFE T O 7 =)L GEFRA 7 ¥ 2) OEPHIZEE S h
TWB L5 ThH-7,

R OMERMS A KSR Lz, AT FR3A T A58
DI EDIFITEIMTALND A, T FHRHER SN T\
DIIWENTIEZA 7 ¥ ZFHED AT, i, Whic—H
MY (RS HURD Fr. i P4 i) CLiml s A 2 fERE L T3 0
ATH5, ZOMGCHBXT L 205K L 72 tkr» E 5 ik
THTH 5,

LIF&E 2R % 1Jf72 (Natural History Research of San’in), No. 11, March 2015 © EHULAEH22% The Biological Society of Tottori



42 R - Ik R - R - IOA

1.4 77
H
1.2 ] L
+E 1- o Apr X
g} |
£ 08
3
5084
=
1]
[}
3 0.4
' _. @® H7JF laetescripta
Apr B IUY elisae
0 lec T T | T T
0 02 04 06 08 1 1.2 14

Density (Mean nest number per quadrate)

K11, BEWEIZB 2775y 33T YHFNY I 370K
DNV - ¥ Z Acdp OIS B, Ml (B8 &P AdWEIE
X (0.5 mX0.5m) &720. 2013F-OFAERER. Y =XOHMLD
e b7z & oA, ANz E Mm%k 5.

Fig. 11. Relationship between mean and mean crowding measured
per quadrate (0.5 m X 0.5 m) in nests of Chaetodera laetescripta and
Cilindela elisae in Tottori Sand Dunes based on data obtained from
May to December in 2013 and April 2014. Most of the data indicate
tendency for aggregation.
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Fig. 12. Distribution of larval nests of Chaetodera laetescripta and Cilindela elisae in Tottori Sand Dunes based on data obtained in 2013.
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Fig. 13. Distribution of adult beetles of Chaetodera laetescripta and Cilindela elisae in Tottori Sand Dunes based on data obtained in 2013 (A record
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