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Nobuo Tsurusaki, Shigenori Karasawa, Tomoya Isnikawa, Shin’ya Ino Yoshiki KisHipaA, Soichiro SHIRAIWA,
Yusuke CuiBa, Riki Harrori, Futaba Fukui, and Ryo Muro (Laboratory of Biodiversity, Faculty of Agriculture,
Tottori University, Tottori City, 680-8551 Japan): Abrupt decrease of the population of a tiger beetle species,
Cylindela elisae (Carabidae, Cicindelinae), in Tottori Sand Dunes, Honshu, Japan in 2017.

B — BEHHEHW A 7 ¥ ZFBIZERET 5T ) Y 3 3 v OERIOFEIZHNT T 2015 F42 5
KROS5 EFICHEFEMEC L Y TOREMAERAZFHEL T 5, T TICHRE MR
HL T3 2016 F-F TOFAIT i & 2017 FF B RROFAER L B I o7z TUVHFNY I 3 TOK
HOMRITEE2F L0 & FOITHET L, BHUE 6 Aac s, 7 Az L2z, 2oz~ —
2T X R B 112 (2015 4513 304, 2016 413 270) & Z 0 34T & D7 <, Jolly-Seber 3
IZ & BB EEIZE > 8 2528 AmH (6 H27 H) Th¥5 153 Tdh -7z (2015 1% 2,300
fElfAk, 2016 13 1,460 filfA) . Z OMREREUIMEAREE & /AT HEFF 9 2 220 IC B & Sh 5 R/ ERTY
A4 Z(MVP) & LTHERS DT & Tz 500 (EHAKZ B o0k % W lihE) <id 10,000) % K2 Tl -
THED, fEREIRETH S, 2017 FI2BF 2T Hy 3 3 vkbRO FH OB L H%E 2017 F0
7 HOEA, 72, HEBOMIIZE 5L %45 LB E LTE 2017 40 4 ~ 6 HDODNAE £
5Nh5,

F—TU—F — BRWE, TVHFNY I3y, FEIHE, [EAEBHEE, R, SR BL 05

28

Abstract — As a consecutive series of surveys of the population size of a tiger beetle species,
Cylindera elisae (Motschulsky 1859) at a site so-called “Oasis” in the Tottori Sand Dunes, Tottori City,
started in 2015 (Tsurusaki et al. 2016, 2017), we estimated population size of the same population of
the same species also in 2017 by using a mark-recapture method. A total of 112 adults of C. elisae
were individually marked during the summer in 2017 (304 and 270 adults in 2015 and 2016 surveys,
respectively). The highest number of adults of C. elisae estimated by the Jolly-Seber method was only
153 recorded on 27 June 2017. This population size is much smaller than 500 which was the number
formerly often said as the minimum viable population (MVP), to say nothing of 10,000 as the MVP
for univoltine insects whose population size tend to be variable every year. It is probable that high
air temperature of July in 2017 brought early emergence and disappearance of C. elisae in 2017. It is
also likely that drought at “Oasis” area due to extremely low amount of precipitation from April to
June in 2017 was the main factor for the marked decrease of population of this species in 2017. Some
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measure should be taken for the recovery of this population.

Key words — Cylindera elisae, tiger beetles, mark-recapture, estimated population size, Tottori Sand

Dunes, annual variation of adult emergence
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T YNV 3 3 v Cylindera elisae (Motschulsky 1859)
F, AE9 ~ 11 mme/NID Ny 3 g wHlif (T3 4 VR
OHIRTH 5, ARO S ENCiddbmE, AN, 1
E, JuN, DtEigE, EAcREE» 5 hE, v T
L, VRYTHEERE, ABEIEERT O TIZIEAN 5T D
(eI 1985) . Z DR ODIA X % KMed % K 5 IS ARIZ
WEORFED GED 5N TV B0, MBI T?D28S) RV — 4
rRNAEE & 3 F a2y ) 7COLEIE T TOHENIME
EEEEOLHE & O IR O EEFH MO BIZFTNF v v
TWRH 5N B LTHIME L, TRANC & 2 ML E 2
WIAHEIZH 5 Z L AR L T35 (Sota et al. 2011), 7=
72U, AREOY) o B b ] R v DS - 72 1)
WICEREINTED, 20X REENH 55U TR
FARS ZEIHIEEAE RN, 2O &S RBREITNI5E
REAEEICIDHALRT L, AFIIEEAROL v F
A MERIEETH %2, BEFRROL v F) 2 b T
R, AR, IR, ZEE, HHEO5E TH#H
L ->Tna BEEDREGS: HAOL v F7F—4
BBy 27 L), BEURNT S AREOL: BRI S HD
LA CIE, 19904 K12 B HTH /R AL & 5 ALENT o K
NIMTED2 A Fih b - 72D AT (ks s KAMS), 20004
RIZAS> T2 63 Zh o2k & THERERTE T
WD (FRHKRICK 220170 #FETIE, Zhd & IidRx
527 R X T\ % fRHEFAME) .

SHUD FrCik, AREZ19904E T TRUINCIE§ 5
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OWEFR[A 7 ¥ 2 |, e mifAwED3 7 fir ¢LE B A3 i
RENTOZZR, BFEEA 7 v ZAFAOME > 72T L A
MERRTE Ty (7272 L g7 T 20174F- 12 FifE R
Nz fEHEK, KERE). 2013FIC BB RN TE Z
KolzAKMEHT I3V 3 3 vOHEROGMIFAE (FElE 5
2015) TiE, TNV I 3 vDOHETITA TV 2 LD
TEHREI IR TR HIRICET 2L MR D O
DY T U R T & - 72, ML TIZ19904
FTHEELTWAENT YNy I 3 Y Calomera angulata
(Fabricius 1798) Dk BalkA&HE 2 T 0 (FGIF 52015,
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ODEEPSEDOTHREDIEZT > L L DEEREAAEE TS Z
& AEFR L A7 (BBl S 2016, 2017)., 7272L, Zhb5D
Bud, BARBOEBZEO K E WEUEMEO BB PLEAE
FORCBIRN 2R & b Il EMATEH T % 9
ATHEE SN B%EMY 4 X (Minimal Viable Population
=MVP) ®DH% & £#1510,000 (Primack 2014) (2133 L
THEHY, £72, 2016F1II KK DM 23 A & =D T,
AFEOAREIZ DN TN s E=4 ) VI BREE N7
(feiI5 5 2017), 22T, 2017438, ZUHFNY I 37D
RO MBUARNIZ OWTRIMOFAEE B Z k> 72, AT
127 DFEFIZONWTHIET 3,

BER %

FEHIZ20154F, 2016%F ALK U HF NV I 3 oD
EEDBHER SN TS BHR oMK [+ 7 ¥ Z | A0
B TH B (HE O EIZEIR 520150[X3, BRI HI
EBI S 2016DX1% M), FEHIZRLIOLE B TH 5,
IUYHNY I 3 vOKHIZ20164EDHAE TIX6H21HIZ T
TIZHBLTWA=0DT, 6H12HIZ PMIIZRE > 7227
OB E TR EASNE» 572, LrL, ZO8HED
6H20HIZIZ T TIZZ L DAL Tk, ZOHK
Dk~ —F > 7 &AL, T ¥y 3 3 wRHIZS
HEANZIZWEL 55 7=2DT, ZZ CHfa&T L7, #
Fidfhl~—F v 7 O6H20HIZIF108 T Z k-7 (1%
B~ —F VUV EEAHYLE=DT, N3 3 vOFREH
B COMEICHERE L 7-0139%4) », THHIZ= v RN
FEANFOLERBHE LT L2720, 2BH~Y—F V7
DIBgIZ54% (5 b14IE~—F v 7Y T Ik o572, ¥ —
F V7O ) 3201545 K U016 DO FAE LU TH %
(EGIeF 5 2016, 20172H) ., JHTT Y HF Y I 3 IR
RENTHRTE I T IN Y I 372D TR~ —
7 L7,

A M R HEFGPS (T — 3 v B H%BE NV 7 1 GPS
eTrex10J% K& UFeTrex30Jd) # Fi v T # & &R JE % L &
L 7=, i 1 % o HE 52 12 13 Jolly-Seberi: (7% & 1980,
Southwood & Henderson 2000, 1 [ & 2005) # H
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7z, Manly-Parri% (Manly & Parr 1968, Southwood &
Henderson 2000, ® 2010) & Petersen-Lincolni: (7% 5
1980) THAFL L 724, 6H27H & D7 = FHE(E AL
FELL ADhhrolc®d, ZThoQBFWEATE v, &
D& TEE OICOHEEM (95 % 15X B 23 JEH IZIA)
LB -7z,

TR E N5 BETHNTO, 2015 ~ 2017403 %
0 A5 B L ORKEOHER A X1, 2108 L 72,
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1. TUHPN I 37 BBREFRE

201746 H20H @ 7] nl 3§ & H 153 & (2231%) #
v — 2 U CUBREIERTEZ8HIH ETIZRA - v —
7T EAMOMEEEIZ1121IC L £ % 5 7=, B G
B~ — otk & AR RO AET) & RO HER I
3D & HDTh b, MEBIIREO20IZL 757 (6H
200 £6H27H) 2%, THILH IS HM~ — 7 (Hx % & H
T AR & KIS L8HLIH ISk 2 i~ — 2 L
72D & RBIZHE L 72,

Jolly-Seberiic & 2 #E i AL (X14) 1%, 6H27H K
MTI53T, ZOHE HIZWA L7,

2015
“®-2016
2017

Air Temperature °C

APR MAY JUN JUL AUG SEP OCT NOV
Month

1. 2015 ~ 2017 £-0 BECHTHILO H P SUROHER . BEUE K
S L BT HP (https://weather.time-j.net/Stations/JP/koyam) C
RN T D AE M E WA SIEK . =) ¥y I 3 7 Om il
TH 37 HOVPHXURIE, 20154 KD & 2016 428, & 5122016
LD G 2017 DTS BEir - 72T LITHE .

Fig. 1. Transition of mean monthly temperature (°C ) at a Koyama
Observatory (Tottori City) close to Tottori Sand Dunes. Data
source: Web site of Koyama Observatory of Tottori Local
Meteorological Office (https://weather.time-j.net/Stations/JP/
koyama). Note that mean temperature in July was highest in 2017
and lowest in 2015, and the mean monthly temperature in 2016
were consistently higher from June to October than those in 2015.

2. AT ZAEBICEB T BRRODT

K5 )NV I3 EAT IV I 3 9DRBEONE
R AKX LI R L2 DTH B, 7T IF71HNY I3y
MRERAOWHNIC £ TIAK AR T2DIZ/Z20 LT, T H
V3 a v O4BHERHSIEA 7 Y ZAFADIR D % B U7
R30I NETCOHAELEL TH 2, 2017
AL, DN O FHRNCER U T B EARRTH - 72 (K
5020164 £ 20174 % k) . 2017 OFETH T T\
I3 VDB PEDIZRABDIE, TYUFENYI3TD
BHANEL 5 728H A THEEZT B> 72720TH
%, 8H IR D £\ 1 20164F- O FAE TIEATE T AR /£
R (D) O3 RY DNEEERE ST S EHORTE
B o Tnzh, 2017TFEDOHETIIRO» 6 kh 577,

3.HTINIagEanrIay

HIINY I auEBRTERMO~Y—F 2B k>
720 ARFEO2017H-DHFRIZ6 H20H T, i (20164) @
WIFRDTHASH R i 4 4 (20154-) OWIRDOTHISH LD &
EPOWSEN 572203 ) Y 2 3 v E[EkkROER T b
5, 727 L, 20174137 7 9 Y 3 3 7 OfRE» % <
BolDIEFSHIZASTHAETH D, wEIHIZ20164- KD
DLALENTZLD Th -7z [£RL RS (2017) OX4E 2

360 17

“#-2015
“®-2016
==2017

310 1

260 1

210 1

160 1

110 1

Precipitation (mm)

60 1

10 . : . - . : : .
APR MAY JUN JUL AUG SEP OCT NOV

Month

2. 2015 ~ 2017 £ BHGH#EILO H AR OHMERS . BEUBT K&
LAY HP (https://weather.time-j.net/Stations/JP/koyama) T4z
XN T2 ARMA WA S EK . 2017 413 4 ~ 6 H DK A
2015 36 K U8 2016 £ L IR TIEFIC D A 5722 LICHE.

Fig. 2. Transition of the monthly precipitation at Koyama Station
of Tottori City, which is close to Tottori Sand Dunes. Koyama
Observatory of Tottori Local Meteorological Office (https://weather.
time-j.net/Stations/JP/koyama). Note that the monthly precipitation
was much fewer from April to June in 2017 than in 2015 or 2016.
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7 3. BHW oA (7 > ZJE) 12k 5 2015 ~ 2017 £ Y HN Y I 3 v OFRIKOMEREN OBERRE (REFMHUE, IKEHE
ivlﬂfﬁ) & PHIIE S M= () 0)%*-*5 BRI I~ — 2 ik & Bl S 7o (iik o GO E . 2015 FIIFRTKEFEDHE T
H5H”259H28 HETOF — 2 i} Tnvd . 2017 4713 6 H 12 HO Vg T ;Gl%ﬁﬁu \Tdh-7=07T, 6/20 O 1 HEFM TP L 7=
LD ELHEE I NS . HDOFRA R A 2017, 2016, 2015 DIETH L > TWb Z L ITHE .

Fig. 3. Transition of the number of males and females marked and recaptured of Cylindera elisae at the site surveyed in Tottori Sand Dunes in
2015, 2016, and 2017. Data between 5th August and 28th September in 2015 was missing due to a long spell of rain and other surveys. No
adults were found at a preliminary survey on 12th June in 2017; adults probably emerged in a spell from 12th to 20th June. Note that adults
emerged and disappeared earlier in 2017 than in 2016, and in 2016 than in 2015.

wiﬁ!

4000
%%3000 p oy
< E 2000 :
2015 2 8 1000 ._/ \\. 2,300
0 v . . — (304)
6/30 717 7/14 7/21 7/28 8/4
2000 i
1500 M 1,460
2016 1000 ; \ (270)
500
6/21 6/28 7/5 712 719 7/26 82 8/9 816
200 s
150 . 153
2017 100 .\\ (112)
50
0 O —0— °

615 6/22 629 76 7TN3 T7/20 T/27 83 810
Date

4. B A 7 & Z (HET O 2015 4-~ 2017 4£0 3 FRIOEGEIHE 7 — 2128 L5 < T Y #3233 50 Jolly-Seber 412 & % {1 (K £ ik
A . ED N — 1% 95% SHHIX ] (Z %K < O FHBIEERE D 2 S GHRCE A > dli H) 1RO Y — 2 R e k. A fHilk
ORI IEMN 208 U T~ — 2 TE iR E . 2016 FOMAANLIL 2012 FFD 2 5TH 508, v — 27 TE MBS Eh 572 .

Fig. 4. Estimated numbers of individuals of Cylindera elisae by the Jolly and Seber method based on mark-recapture data obtained in 2015,
2016, and 2017. Bars represent 95% confidential interval. Figures on the extreme right represent maximum number of estimated population
size and those in parentheses represent total number of adults marked throughout the surveys for each year.
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F1. BEBS A 7 ¥ ZJEATO 2017 DNy 3 3 2 EFAEOREE .

Table 1. Number of adults marked and recaptured of three tiger beetle species in 2017 at “Oasis” site in
Tottori Sand Dunes. =) % = Cylindera elisae, 51 7 7 = Chaetodera laetescripta, 2 = Myriochila speculifera.

T 07 a TR NELY
Bill~—2 Bill~—2
fE AL PSR B P L RRE e
6H12H 0 0 0 0 0 1 (PR *
6120 H 53 0 3 0 0 9+1
627H 40 17 0 0 0 4+1
THI11H 12 1 1 0 0 4+1
THI18H 6 2 4 0 0 441
8HI1A 1 0 24 0 0 4+1
8H8H 0 0 19 0 1 5%

1) AT~ —F o 7 2HY ERIIBML TR, %I~ —F 2 Z 217> T RWHEER

5 HEMTHBF 7V AMNEICBF BT HFENY I gy ONL—rvv—2) EATINYIay (J{ILEY~v—2) 02016 E#HtE (k)
}:%‘lﬁl@ 2017 AR () CTORREM (FHlEE & &1r) . GPS Ttk L S 7 — 4 A7z Excel 7 7 4 L& Kml 7 7 4 )L

12254 L, Google Earth TR S 8728 O . B 2 B 5] (FHOE) OILBEAN . BRANI M O i 3, RN T o 7 —
A5 EO Y LD%LUi%W@EWT®ﬁ7/XGUE 2m7$11U#n/\aﬁmm®%ﬁﬁﬁ#Fﬂm5ﬁ®TFM®ﬁﬂ )
TWAZLITHT . 2017 I TH T 9V L a UORRMSER D HEVDE, #7950V I a vORBHORNCHELZE T LD THS .
Fig. 5. Locatlons of capture and recapture for Cylindera elisae (balloons) and Chaetodera laetescripta (thumbtacks) adults in the area studied
around “Oasis” in Tottori Sand Dunes, shown on Google Earth on the basis of Iatltude Iongltude data recorded with GPS for 2016 and 2017
surveys. Broken lines represent baseline of the second ridge of the sand dunes called “Umanose”. Black arrows and white arrows represent
springs and the end (“Oasis” pool) of a narrow stream, respectively. An arrow head on the top-right map of Tottori Sand Dunes denotes
position of the area studied. Note that distribution of Cy. elisae was concentrated on the bare ground with moisture (darkened area) at the
right bank side downstream.
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W], 8H1H £ TIZ32Mlfk %~ — 2 L7z,
A e 72 > 7=,
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7z
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Z =
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HF) ORHBABUZOWT, #@F24E (2015, 2016) DAEHIC
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T OWADMEAE Ly,

Wi T ) FOEAEK O B L TS RS B
ZEMME L TIRDELI B2 DONZETFEH 5 ¢

1) BEE =) FOYHRIFE O KAV IL MREED O
M IFIT R S MU AT S, FREENS
AFEDYITRAZDWTIMEM A 22023, B DI
ERTAMMONY I a v THLNTWET -4 52 8EI1CT
L (OvFruNYIauTIdI2~14cm, I Fan
DNV I3y TIE7~9cm, YuAy Ny I gy Tid3
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VY, BBEWNEPLL kAR IS T E AW AT
Mahsd, £72, NV 33 vOSRIEIEEEIET, AR
POE§ % LHEORICEEN Ta A rYREINIC %K% Re 7k
WOT, L BEHLZT TREICAN E 5 2 T RN
AE,
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B B HURL AN ERIZT S v A L7 [R7 € VGO
BMXESJI2&D, A7V 2fHETE 2~— b7+ VO
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@T~A%£béﬁzfiﬁ6bnf7xb/Tﬁéw
MR RHU ENIZKRISRE SN THE D, Z OIS

TYARTREIZASTNBEZ EHAbA” S (ITmedia NEWS
2016), 20164EEH D Z DA XV | A2017HD ) H N v
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ST A RITTETIBKRE NI I2DO0W T SHU
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WA T 5 RHEIC & > TEHESAEMOMGTHE & >
Tz Bbhbh, 20124506 20O 7 —)LIF5HEIC
Bk, KERROEENRAONELS BT 5,
RS CHLIENI RSO A £ 1, AEEAMFTE &<
HolzOTREVNEEZ TS, IEREABEIIRHT
bb, 2720, ZOREITTTIC6HFERNTED, 20154
2 6201742 0 TOWA, & < IZ20174F- DI IZ D0
TIREHZEOFRRK E LTEHE 2120,

3) & 7 ¥ AHETOREES) : + 7 > 2D D F R
MicAabh B (B I2ay Ry o b5 5H%)
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5 A TIE, BERMOt—TEhsZengE Ly, 20
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4) RRER : K212/ L2k 512, 20174D4A» 656H
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W, A5V BEECEES, LW HREMEADH B 55
THb, 20174137 HOKEA2 M E2 &0 & X 5 I2Eil
THH7=DT, BEICLDBEHENRISIIHMS M nd L
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