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Nobuo Tsurusakl, Shigenori KARASAWA, Tomoya ISHIKAWA, Shin’ya INO, Yoshiki KISHIDA, Soichiro SHIRAIWA,
Yusuke CHiBA, Riki HaTTORI, Futaba Fukui, and Ryo Muro (Laboratory of Biodiversity, Faculty of Agricul-
ture, in Faculty of Regional Sciences Building, Tottori University, Tottori City, 680-8551 Japan): Records of
several species of bees and wasps from Tottori Sand Dunes with special reference to nesting sites of a sand

wasp, Bembix niponica.
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Abstract — We surveyed rare wasps and bees such as Bembix niponica (Vulnerable, VU in the Japan
Ministry of Environment Red List 2019) in Tottori Sand Dunes from May to early November in 2017. A
total of 21 species were recorded. Of these, the following six species are the species newly recorded from
Tottori Sand Dunes: Brachymeria lasus, Larra amplipennis, Psen koreanus, Cerceris arenaria, Colletes
(Colletes) collaris, Bombus ardens. Colony sites of Bembix niponica in Tottori Sand Dunes were found for
the first time. Average numbers of the nests per 10 mx10 m (100 m®) square area were 7.1+4.72 in 2017 and
11.8+1.44 in 2018.

Key words — Bembix niponica, density of nests, Cerceris arenaria, phenology, Aculeata, Tottori Sand

Dunes
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FCHIC

BEWD . (BEUH) 1I3AEA ETE & h 5 it Rl i
Z<AERLTED (B 2015), Ly FU R ME#FEE LT
3, RHITOBBEEMROL v F Y2 bTid 125, BEERO
BHU AN Q01I2EFRIT) TR I1THAZOHIZEEh T
% (fBIEF5 2012b), L2 L, Zh5DHICIZBEI LANT
DRMREHHREGOEFEENEZ LS b o>Tn NG
DY Z\, = v K YINF & HINF Bembix niponica F. Smith,
1873 (BREEEMR - BEURGE ADOL » F Y A THEEGIE 11
¥R 2012) 8 20—> T, BEHWMENTIEZhE TIC
LLEBYHBINTWEY, ZOBREGHHIAN T, K
DREEZEZ DD ATIEMNENRD -7z, 2T, KFFEIE,
AHEORED 72D OFBERERE U T, AROE YA & R
OB OHIEAE FIRE UCHAE L 72, 72, #AGHIRD
IR ICESE S hafthonFH (& <A, 7V F
FERL) IOV TEBONILEDDEREEMT LI L%
HIgL 7z, AFTIEZh o ORERBREHRET 5,

REHE

B TN F OB DOIEI A A SN 5 2017 45 A »
511 AP o, FEHlE UTH% (13:30 ~ 15:30), &
12 BHUD e va o — BANAE 2 6 &8 B 2 ) N F
DIEBEM (K 4B) £ TOIT—24545%, HBLAENFHE
#EEL, GPS (#— I VY ZHBE/ NV 7 4 GPS eTrex10J ¥
KU eTrex30)) THERM N DMENE - B A 708k L7z, 72721,
Bt TORE DL WFIZOW TSR TEREL, EAE
ERILAE L7, AEABIZ 108 THEH, TYHFNV 3 3
¥ Cylindera elisae (Motschulsky 1859) DA FHIlFHA (LI
52018) LEZL oMM (6/20 ~ 8/1) & 5%, K¥FHVEF
K¥EPD 8/18 75 921 FTD 4[EIE 1 %4 (BBIF) Tho7-,
72, o RUYNFEHINFORB (627 ~ 8/1) (IAM
DOEFWFE TN ATV TVS, 5T, Zhs Dk
24t (X3, 5, 7) EERFMAEOMRETIEI AN LITHERET
ZRENDHD, AL — FEEFAEHTEL VI DI T
K\, 72720, TR S 72 ) OREMEBOREIZIEZHIE
EHN. » 7S a5 72, FIEE, ARIHNFEIZOLTE
SEIl - ZHE (2016) &1L S (1999), MNFNFFHIZDONWT
LN - ME (2014), 7 U FFRHZETRLS (2011), 7
NLSONFIHIZ DO T (1975) FITHD W
77

GPS DR 7 — 4 (AP HALCitey) dsv a v
TExcel ICATIL7=dH &, 10 #EBROMBEREIZEBL 72, &
FHOMERRM & % 8§ HUXE, 2 D Excel D% % Excel to KML
D Web X — ¥ (http://www.earthpoint.us/Excel ToKml.aspx) (2T
KML 7 7 4 VIZZHA L, %1% Google Earth IZ&K/N & %

Z & Tz,

Z9RIUNFEANFORROEKENEDFLHFIE, 50 m
X 40mOFERE 5m X 5mOHEKX (BF80) 1ZK4L,
BHBERZ LIl % DRIROMEF LT 5 Z & T 72,
NFOHAD OBIEE, & L<IE, MEAEEDH 2 AR
I S N EETPORIRE, FTTICREINTHEHA IR T
WAEWEEZ 5N HIUIXA L CRCER L 7=, ELsH O
X% 4O8bHE2Z10m X 10 m G720 OyEih 0¥/ E %
2017 4F- & 2018 S TR L 7z, OB O F B2 Mo s IMP
ver 1201 (SAS 2014) 7% F\»C Mann-Whitney ® U 7 A } T
175 5 77,

BREEE

1. HERRE
SEIOMAETHRTE MDY 2 P2 LTFIZETF3 (BFE
F— 23R THERE L2 DDA EEE) ., B EOR
HOBEHRDO Y 2 b (IS5 2012) & DOHIEE DD T L
T 27289, FIRHEOESNIETIE (1989) IZL7=A 57z, @D
A E ML RAREIZ O W TIZ I - 6 (2016), /NF N
FHUZOWTIEZHN - K (2014) IZL7=22 57,

Family Chalcididae 7 ¥ 7 b 2 /3 FF]

1. Brachymeria lasus (Walker, 1841) 7 ¥ 7 F a/,5F . B
WEEM (1% ,2017.921) . fii% : BEW EHECH . FH
iff7est (1975) (ICXkDIAE, RMEOBEAH OHIZZE (A
J111975)

Aculeata A HIIFH
Family Pompilidae 7 €/ FF}

2. Anoplius reflexus (Smith, 1873) 7 H T+ 7 ENF. Fdr i
ZYNF Ml (X IE-F s 1 %,2017.831). fii# : BH (X
IE-F) B3EE r BRAVNFHEAOIESGTY~ YT b)Y
Aelurillus festivus (C. Koch, 1834) % ¥ - T 7=k,

Family Mutillidae 7 ") 7Y FF}

3. Smicromyrme lewisi Mickel, 1935 L 4 A& FR¥ 7 ) INF
(X 1B,2 ~3). —HBIAE (1%, 2017.627) ; —HE~
Adrn 243, 2017627 ; BEEREM GE#% 2 YN
FrPE) (1 $,2017.7.11). fii#% : LA 2 PR T Y INF
HEHETHE S 2 =V kDB 5Tz, 6 AT
A5 8 ATNAICATTIEL, & ITEEIZZHOMFEE
ORI S N7z, ZHiZxL, Mide ATMA»6 10 H
FThaDEHBEICbAESsTAONRZ (K3), HHE 2
RS A 2O EDENFAETH 72, HEIYFZHY
¥, SAVTIITENF, Y2 HIZHINNFEL 0D
NTO3H (A 2004), BHUD ETOZ%FIAML.
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1. BEUDE T 2017 S a 2T HANFH . A ATV Y F8F (2) (2017.9.13). B: A4 2k bR 7 UNF (£) (2017.8.18).
C-D: £V EYT7F/NFOHIT (CiF2017.8.18 ; D1 2013.8.17). E-F: Y INT b Y EJFB T H T 7 E/NF (2017.8.31).

Fig. 1. Some wasps observed in 2017 at Tottori Sand Dunes. A: Scolia historinica japonica. B: Smicronyrme lewisi. C-D; Nests of Sphex diabolicus. E-F:
Anoplius lasus hunting a salticid spider Aelurillus festivus.
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Google Earth = :

2. B EIZ B 5004 2 b RS 7 VNF ORI (2017 4F) . GPS Ttk L 72 ¥ i O RRE 7 — 4 % Google Earth FIZFR .

Fig. 2. Sites where Smicromyrme lewisi were found in the Tottori Sand Dunes in 2017.
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Fig. 3. Phenology of Smicromyrme lewisi. The pattern of the appearance differs between the sexes.

Family Scoliidae ¥ F/3F £l ([X] 4-5) 5. Campsomeriella annulata (Fabricius, 1793) ¥ A /N5 F 5V

4. Megacampsomeris schulthessi (Betrem, 1928) ¥ @4 N5 FNF . —HR~EHE B2V NF (1§, 2017.10.24)
FHIFNF. —HER~BEr B2V NF (2 d,2018.5.30; 6. Scolia (Scolia) histrionica japonica Smith, 1873 A *E Y F
1d4,2017.627) ; —HMIRHHE (2 8,201766:1 %, NF (K IA). A r B2V 3F (141 £,2017530) 5 —
2017.6.27). HIIAY (2 8,2017.66;1 %,2017.627) ; —HIA~AH
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HAVNF (1, 2017.627).

. Scolia (Discolia) decorata ventralis Smith, 1873 2 & ¥V F
INF PRI O S Y FNFRO 4 F (X4-5) O
I BEREARE L BRI Dy atrens FHy
FINF, RWT, A EVIYFNFTHH-7 (K5, &
A EoNg FHYFNFOMBLUIEFLKFIZEFL T
7= (X5), ZOfEAIE 2010 FFOHFHAE (E5I 5 2012a) T
LRRRCTH %, HiERYIE &R < HARED Y 773 FFHC MR
NEBIKBTEEAT 2 LEL 5N DIFAFEDA (SFIL-
JHH 2016) & XN TW5H, BHMETLRKO LS T
b, AAXEVYFONFIZ6 HTA (L) &9 HTH
(i), 10 A M (1) <A BoOE -2 8/ Rz (X5),
Fpil - R (2016) IIATEAE 2 LML L T2 A, &
DRERE ZHEFIT L&\,

Family Eumenidae I ©&/YFF}
. Eumenes fraterculus Dalla Torre, 1894 FR > kv o7 YINF |
By BHAVSF (19, 20179.13).

Family Vespidae A X X /¥ FF}
9. Polistes jadwigae jadwigae Dalla Torre, 1904 ¥ 70 7 ¥ F 7
NF L BOEHEM (B %, 201789).

10

11

12

13

Apoidea IV /NF LB}
Family Sphecidae 7 77V FF}

. Ammophila vagabunda Smith, 1856 % b ¥ H/3F . wFifil
HEBEHANT (1 % ,2017.6.27) . fii% : SHU Hricék.
. Sphex (Sphex) diabolicus flammitricus Strand, 1913 ¥ ~ &
7F3F (K1C-D: 1 £ HE, 2017.8.18). fii % : A
WEMEIZRFAEONF LI b Tid s, NETERD
5 TH 2 (FPAF - FIHE 2000, 2001 % L), BE#ET
I pkAz D 5 3 < BN 720 e (35539123, 134.226880 fif
W) TH¥ETS, ZOMETEETAEESINRETIZY
RO -5Twa (X 1D id 2015 H-1Hi L 72 #ik) .

Family Crabronidae ¥ ¥ 7' F/3FF}

Subfamily Bembicinae /7 & # /¥ F Hi f}
. Bembix niponica F. Smith, 1873 = v KV )\ F & H3F (X
7,9-11). A r BHAVNF (3 $,2017.627) 5 S LR
Ml GEf% 2 ) S FREPEHD (2 $,2017.7.11) 54 7 & ZfHE (1
2 ,2017.7.11) MiiE : = Ry NFHEHNF (X7) 138
TR L2 (6127 ~8/1), F1LEEbhd, KD
2 [E € S ab

. Bembecinus hungaricus japonicus (Sonan, 1934) ¥~ b 25

G

D

4. BHWEIZB 0 5 FANFRH A MHOMERS . A: 09X ENTFHYFNF . B: CANTFHYFNF . C:AXEVYFNF. D TEY
Y FINF,

Fig. 4. Sites where four species of Scoliidae were found in the Tottori Sand Dunes in 2017. A: Megacampsomeris schulthessi. B: Campsomeriella annulata. C;
Scolia (Scolia) histrionica japonica D. Scolia (Discolia) decorata ventralis.
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2 :
Campsomeriella annulata
EXNSTHYFNF .
o-A—e—o———o——9 *—o—o—o0—0 o—6ro—0
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30 1 : -
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el ; S OAE NSFHYFNF
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S
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=
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S
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E
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=
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10 1 Scolia historionica 5. v F/5F R4 FEO K B
FAELVFINF DWE. B~ — 7 LI, @k
51 BT
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".' .- Scoliidae. Diamonds and solid lines =
Qe v — ey —i C— v .._,_______'i_"_.‘_: males. Solid circles and broken lines =
20 May 20 June 20 July 20 Aug 20 Sept 20 Oct females.

NENF (X6,7). —HR~HOBFILHM (1 %,2017.8.9;
1d,20178.18; 1 %,2017.831). fii%& : ¥~ b 2 F N FN
F (X 6) ZWHIZEYEL, NTu®, Ia/)N4, FUI
I aNA B EARFFIERETOFFONFTH S (L
RS 1999; 7 2004) , WERRMAARLIIA A, BHh Sk
* CHIRHMEBHBEBET 2 Z b o7z, BREND
BRI OMERDOATH D, HWREMRAT LI LI1IT
EhMoTc, KFIZEREBMNS EZIZHAEIET T —
CaThHEUNDH D GFRE2004) LDOZETHD, HE
MERTETOEVDIZZDD,1E LIt

Subfamily Crabroninae ¥ > 2" F /¥ F #ifs}
14. Larra amplipennis (Smith, 1873) 7 71X &7 7 + YINF |
X7 ZKEEN (1 %,2017.625;2 %,2017.7.11) . fi§i# : &

T ANFEAT KB O T O AR S N, BHED
sk, BREIAL » F Y X b 2019 CIIUEREfa1H T8
W (THAETrI bV ELTER) ShTnws, 5 (F
SR A7 v AEA TR S AEES R STV S
(#BIZ & 2012a) o

Subfamily Pemphredoninae 7 V) < 7V 5 #fif}
15. Psen koreanus Tsuneki, 1959 27 5 4 I 2,54 )35, BHL
WERMEE G ~&E r 52 Y 3F (1 $,2017.10.31) . fi§
% BHW rricsx.

Family Philanthidae 7 ¥ & 1 /3 FF}
16. Cerceris arenaria (Linnaeus, 1758) ¥ 2 ¥V F 2 4 1) (X
7). —HBIAG~AE r a2V NF (5 9,2017.530, 2 F
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@oogle Earth

6 BEWEEIZKETSZYY b ZAFNFNFORBOMERE (2017 4F).

Fig. 6. Sites where Bembecinus hungaricus japonicas were found in Tottori Snad Dunes in 2017.
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Fig. 7. Phenologies of adults of Cerceris arenaria, Bembix niponica, and Bembecinus hungaricus japonicas.
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LTV a AV LAVERNDED 5 S, 2017.6.6).
fii# « SHU EHTRCsk, FHlid s,

17. Cerceris japonica Ashmead, 1904 ¥ JLE VY F A H V. —
BRIESG~AE r B2V 8F (1% ,20179.13).

Family Colletidae & 77 2N+ 3FF}
18. Colletes (Colletes) collaris Dours, 1872 & 7 & 51 22N F N
F. BSH IS (1 3, 2017.10.17). i« BEUD
WAL e%,

Family Halictidae 2 /VF /¥ FF}

19. Lasioglossum (Evylaeus) duplex (Dalla Torre, 1896) & 27 &
A aFo3F (X8) . Wl i EBE AL (2017.6.27) .
i« SHED TR - 8 (2010) THIO Tic#kEh
72o WM SR G S EICDO U S 2 KOiE5E %
FESME (X 8A OREIMT) k& kav==26% (X
8B-C), MHIZ i L TRIERF A, Affiidao=—%P
T34, BIIIFRFICHMTESNS, 2720, HiCidHE

B 8. k7 &4 ANFNF A HEOEWEIe =~ (FHEB-C)

MICHEBUEAR 5N, X M boFEZ RSN E L
5 (R 1976)

Family Megachilidae /Y V) 7Y FF}

20. Megachile kobensis Cockerell, 1918 I w7 X F X 7 )\ F
VSF., — M ~BoEAEM N~ T BEER (12,
2017.8.9). fii#% « BHUR L » F U 2 b CHEMEMASEIH, FHL
WO TIEE TORFDOIEFHIZ O TIEE A S
(2014) IZREBEh TS,

Family Apidae I Y/ YFF}

21. Bombus ardens Smith, 1879 2 <)L F 35  BHoOE (1 4,
2017.6.25) . fifi% : BHW LHRCER. HOH &Hh=B0E
DRIRIZEFSEDEWMREL VO v —DhBR->TET
{EES57280, HOWITIIEREYI A<, BWEBEin
PO TRIT I TEERAFRE BRI S,

PR ENBALE (RED). B: EAEI ISR & =B OE B
== Gl RIS E h 2 B0R GRAD. D: 2 &4 anF 3

Fig. 8. Lasioglossum (Evylaeus) duplex. A: A site (arrowed) where a colony of the nests of Lasioglossum (Evylaeus) duplex was found. B: Nests of the

species burrowed along the roadside. C: Nests (arrowed) burrowed on a trail. D: A female of Lasioglossum (Evylaeus) duplex.
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2. ZyRINFEHNF (H9-13)

INF Z JNF B (Bembix 5 HFITH 350 fli) 3R < MO
72 EBP S ZOLS IR S, RO AFORTIZE LN
BEIEAGAE & WS EMEE D2 THIE RT3, KAl
FC, 7TIRNTIEDONMH R A%FS (Evans & O'Neill
2007), ABD S BF T Y 2 N & HINF Bembix rostrata
IZoWTiE, 77— T ARBHETHREhfEERERE L
TZOFEEF LS MO TS (77 =T 2005), HARE
&= KV INF & J73F Bembix niponica 1 DA TdH 5 53,
AFEOEREL K< FARSGN T WD (HK 1948; A 1971),
AR RED MM R O b b2 B ) 72 b D R 2 & T8
ROn 5 T30, IR OO [R5 2 T35
AEEMT, (LR T8 S TR 4 7 O TR M
TS (ERES 2007) . BIURTIE, HHEHIWEFIC
WO EE M 22 E T MR S TH D, WEETIER
BRTHS (ILE - T4 2008) . SHUD FICATEAEL T 5
ZEFEL s TR (el - #IG 2010, IG5
2012a), HEHMHII I E TRIERTH - 72,

T y
o r*‘:

Google Earth

2017 FOWETIE, = v BRUNF X INFORBITEE »
B2V NFREMOIRY (X9A) T6 H 27 HICHBHAHERR L
7eas (X7,10), FRCEBETEAMREL, 2 ZHAEFMO
—OThHH LW NS, XSICEBEOMEAEFERL -
Z A, BEGHE R LR 2 ) N F OB OIRE (X
9B, 10B) THHEWNSMER Nz, ZOMERMIZE EIZE
B Clidm & WREIIIT (X19), ik Db ikt & e
LTW3 (BRI LEdReds) Births, K
e 13 RER A & SRS R 4 2 & L CRIB N TE D
(K 1948), M ORFEEI AL L < BIRA LA TRID THEA
h, MEROHMMENZED S &, HHPORBRRTE &L
BBEBNDD 572012, SHUED N TIZRE U 72 i 4 87 R
TH5D0E Ltk

Ay BAVNFEMOEE TR 2287 (K
100) # A2 SEEICH DD 2L 25, Yo BIZ R
BB SN (K 10E), ZORIIFLhe I 4T TD 1
a1 EARRST 72 (X 10F) ., B GE# A Y /NFHE
HIEY) TR¥ESED O@pClEEIhzEBbhs F N

9. BREEEIZHT 2=y R UNF L ANFIRROMEIA (VL —VER5) LERNHERE S ol GREOHH) . RENIRBETHE (X
10A-B) DR LRI CREIOTTINIC A > THREE) . A IZEH 7 5 2 U NFIAY,, BIRWRIREEHY - 85 2 ) 3 F B OILY.

Fig. 9. Sites (balloons) where adult Bembix niponica were found in Tottori Sand Dunes and areas where nests of the species were found (hatched with red).

Arrows indicate sites photographed to the directions arrowed. A: Awasegatani Suribachi square. B: A bare ground between the Hamasaka Parking and the

Oigo Suribachi depression.
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T e 11 s B e Y L ok o S  E i 7 ]
10. =9 RINFEANFOERMERET . A G r RZVNFIEY (B r B2V NNFOREH, X9 ORHFAEIZHEY) 0=y KV
INF S HNFERMTOREE RS (2017.8.1). B: HHEA A5 W7z BEH B E m RIS L O Mg R #e (2017.7.11) (K
9D B I 7ORMAMICHR). C: =9 R NFLANNFORIITAL. D: BORMER (2017.8.1). E: 30 cm (ZEH DD L Z A THT
E MDA F: W oM T 2 ffohize 7477 (T 778D ©1HL

Fig. 10. Bembix niponica. A. The Awasegatani Suribachi Square south of Awasegatani depression. B: A bare ground near the Hamasaka parking. C: Entrance
of a nest of Bembix niponica . D: Excavation scenery of the nest shown in C. E: Abdomen of a female Bembix niponica found when about 30 cm of the tunnel
was uncovered from the entrance of the nest. F: A species of Syrphidae found at the end of the tunnel.
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1. =9 RINFZHF. A-C: [/—Ha RO —HOmE » 178 (K19 ) 7 B T, 2017.6.27). D: H/XD AO D SHEIZA
5ol (2017.7.11).

Fig. 11. Bembix niponica. A-C: A sequence of nesting behavior photographed at a nest in the area B in Fig. 9. D: A female digging a burrow.
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soaise @ o 12, & r &2V N FEHll
e e | BT O =y EYNF Z A
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S | ERy.
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Fig. 13. Box plots of the number of nests Bembix niponica
per 10x10 m square (n=20) in 2017 and 2018 (Burrows
abandoned before completion of the nest were excluded).
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Fig. 14. Cerceris arenaria from Tottori Sand Dunes. A: A female of Cerceris arenaria collecged on 21 May 2018 at Tottori Sand Dunes. B: Nests (arrowed)

of Cerceris arenaria in the Ichirimatsu square. C: Entrance of a nest of Cerceris arenaria. An adult of Scepticus tigrinus hunted can be seen. D: Two adults of

Scepticus tigrinus (Curculionidae) found in the tunnel of a nest shown in C.
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