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Abstract — We surveyed distribution of coastal species of antlions (Neuroptera: Myrmeleontidae) in the
San’in Coast Geopark area (Kyoto, Hyogo, and Tottori Prefectures), Honshu, Japan in 2014 and 2015. As the
second report of the survey, we report results obtained from beaches in Tottori Prefecture and a few beaches
in Kyoto Prefecture surveyed in 2015, together with results of the analyses of environment conditions that
affect presence or absence of antlion species. A pit-builder antlion species, Myrmeleon solers Walker, 1853,
which had been recorded from Tottori Sand Dunes (including Iwado Beach which is a part of the dunes)
alone in the geopark area, was newly found from Ho6gi-Yaguchi Beach. Myrmeleon bore (Tieder, 1941), which
is another pit-dwelling species widely distributed in sandy beaches in Tottori Prefecture were also found in
a few sandy beaches in Hyogo and Kyoto Prefectures, though colonies were small. Both the non-pit-builder
Heoclisis japonica (MacLachlan, 1875) and another non-pit-builder Distoleon contubernalis (MacLachlan,
1875) were widely found in the area. Paraglenurus sp. Type 2 and Paraglenurus sp. Type 1 sensu Hayashi
2013 were found from Nochigahama Beach at Taiza in Kyotango City and Hogi-Yaguchi Beach, respectively.
Logistic regression analyses correlated occurrence of all the four major species of antlions with length, width,
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and area of sandy beaches and the beach length was most significant. Beach lengths that show probability of
antlion occurrence of more than 50% were 600 m in Myrmeleon bore, 1,000 m in Heoclisis japonica, 1,200 m in

Distoleon contubernalis, and 3,300 m in Myrmeleon solers.

Key words — Myrmeleon solers Myrmeleon bore, Heoclisis japonica, Distoleon contubernalis, Paraglenurus

sp., Kyoto Prefecture, Hyogo Prefecture, the San’in Coast Geopark Area
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Table 1. Data on beaches surveyed and records of antlions (@: collected. O: literature records) in the San'in Coast Geopark area.
HEHE P4 BEA WEBRymmad BiRE WEE Bl EROHME HR - @ T - —
FIIEXHK  BeachL Beachw Area /\YAN O3 #F4 ahRY K
No. City/Town  Section Beach Name Date / Reference m m km? M. solers M. bore _H.japonicaD contubernalis Paraglenurus
RERRF Kyoto Pref.
1R PHE FHERTHE iKY 2014/10/11 379 24 0003 — - - - -
2 FPHET FHERT IR SR KIE S 2014/10/11 159 90 0012 -— - - -
3 RFHETT FHERTAME AWK 2014/10/11 494 76 0018 — [ ) - -
4 7P PRI KB 2014/10/11 828 106 0.047 — [ ) () [ ) -
5 BT FHEMTRIAN  SoEthris ()i 2014/10/11 306 45 0011 -— - - - [ )
6 FFHETT FHEMTRIAN  Sostkris (Frepi/ess)  2014/10/11 423 56 0.027 — - - - -
7 RPHET HEEFmT 235 1be 2014/10/11 2000 105 0.099 — [ ] ® [ ] -
8 HUSHAT HEEFRT TEREE A Ia S 2015/5/2 700 100 0.087 — o - - -
9 HPHAT ASEIRETF A mE i FAE (1979) 4000 150 0.334 — (@) O @) O
9 FFHETT AN A MAT 2015/5/2 4000 150 0.334 — - ® o -
10 sUPHAT AEIRRT . Wik 2015/5/2 155 14 00003 — - — - -
E[E S Hyogo Pref.
11 &l TENTTE RIS 2014/11/11 996 71 003 -— - - - -
12 B EITRR RIS 2014/11/11 169 30 0004 -— - () - -
13 Em MIRETENE SRk 2014/11/11 427 25 0.005 — - - -
14 BRH TERRITEZ IRAURKIE S 2014/11/11 130 28 0.003 — - ® o -
15 FEE FHERLAR ARG KES 2014/11/4 476 27 008 -— o ® o -
16 FEMT  FEXFIA  VeEKind 2014/11/4 722 24 002 -— - ® o -
17 FEE FHEXE Rk e ] 2014/11/4 84 32 0002 -— - - - -
18 FEMT FHEXEE FHEHMN 2014/11/4 1438 61 0025 — - - - -
19 FEIT FHEXEE  FHEAEN 2014/11/4 1000 100 0.082 — - () - -
20 FHEIT  FHEXTFE ZHEEKGS 2014/11/11 268 91 001 -— o ® - -
21 FHRSENT e M i 2014/6/3 247 29 004 -— - - -
22 FHRSENT TS HE AR T 45 2014/6/3 872 92 002 - - ® - -
22 iR SRET B WK S 2014/11/20 872 92 002 - - ® - -
23 FHRSRAT A WA 2014/11/20 59 72 0.005 — - - - -
24 FRIRAT FEH Fh AR 2014/11/20 333 30 0.007 -— — - () -
25 FHRIRAT  JEE JERHI 2014/6/3 166 103 001 — () - - -
25 B RET JEAE SRR 2014/11/20 166 103 001 — - ® - -
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Fig. 1. Beaches surveyed in the San’ in Coast Geopark Area (Kyotango City in Kyoto Pref., Hyogo Pref., Iwami-cho and Tottori City in Tottori Pref.).
40 beaches were surveyed (10 in Kyoto Pref.; 15 in Hyogo Pref., 15 in Tottori Pref.). All the beaches are sandy beach except for Taihama Beach in Shin-
Onsen Town in Hyogo Pref. which is a pebble beach.
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Table 2. Data on beaches surveyed and records of antlions (@: collected. O: literature records) in the San'in Coast Geopark area.

HETA % F4 BEA FAEByymmdd BEE BER @ SENEE HE-0, F™E=—

FF-IEXHER BeachL BeachW Area /\IA 403 *#+ JARY %

No. City / Town Section Beach Name Date / Reference m m km? M. solers M. bore H.japonica  D.contubemalis Paraglenurus
EHE Tottori Pref.

26 AT Rk SR AKI Y i - M E (2000 1400 69 004 — O O O —
26 5 EHT ik WIS 2014/6/3 1400 69 004 — [} o o —
27 B3R NPE NP i - hE (20000 873 77 004 — O — O —
28 A EHT M REJ R s - E (20000 125 39 0005 — O — O —
29 FAENT JHE B+ i - I E (20100 1545 51 0057 — O O O —
30 A EMT ML IR i - NE (20100 145 22 0.00068 — — — — —
30 S5 3EHT MR S 2015/4/27 145 22 000068 — — — — —
31 EFERT H W2 B D D 2015/4/27 93 26 0001 — — — — —
32 & EMT HEfR W 2 B I - /NE (2010) 93 37 0.001 — — — — —
32 JAEMT MR W o % 2015/4/27 93 37 0001 — — — — —
33 EEHT R KAz i -+ hE (20000 537 69 002 — O — — —
33 EHEMT KA KA 2015/5/11 537 69 002 — ® — — —
34 B A B (AR AT k- ME (0100 3600 307 015 O O — — —
34 Bt AR EEERE (B EMAKREST) IR - dbeo1s) 3600 307 015 O O O O —
34 S AT BV Bkt 2015/5/11 3600 307 015 @ [ ] [ ] [ —
35 BHu K S Eb FOE - fw010) 4041 1250 3.09 O @) @) @) —
35 Sl YEI S . (TERIAER)  2014/5/20 4041 1250 309 @ [ ] [ ] [ —
36 Sl YR SIS e (FEVERIARES 2014/10/7 4041 1250 3.09 @ o o o —
35 JSHu I B HU  GB% A U 2N=2014/10/28 4041 1250 309 @ [ ] [ ] [ —
36 St HEE B (ZEHLUR) m - siseoo) 1736 136 0.094  — O — @) —
36 it HiE A (ZEHLIR)  mE - miseots) 1736 136 0.094  — @) — O —
36 St HEE BEgmA (22Li8)  2015/5/9 1736 136 0.094 — o ® o —
37 B AR R R P - fmigeot) 1452 70 007 — O O — —
38 Bl Ak B RYERE O s 2015/5/9 740 106 0.03 — ) — — —
39 BSHHT /N JINR RLHE K IR T - i (2015) 464 58 002 — o — o —
39 Bl /NI INR LRI 2015/5/7 464 58 002 — o o o —
40 B K@K KGR VT - i (2015) 576 77 003 — @) — O —
40 BHUH REETRR KRR 2015/5/7 576 77 003 — o — o —
41 BBuh KEITEAR  EARRNE ILiE - aBiF2015) 2200 132 013 — e [ ] [ —
41 Boh KEITER  EARKOE 2015/5/7 2200 132 013 @ o o o o
42 BB KEITIEAT  EAHERIEKIY: P - o) 1190 77 014 — O O — —
42 BBt KEITERAT  IEAHERR IR S ITIE - #higo15) 1190 7 014 — O — O —
42 BEUH REETIERS  EANRSUEAKIEYS  2015/5/9 1190 77 014 — [ ) — — —
43 Bl KT AR I\ HK 2015/5/9 1475 79 0019 — o — o —
44 SEH HENTER SRR UTHE - i (2015) 700 80 0.033 — @) O O —
44 BT FRITER  FAEKBY 2015/5/9 700 80 0.033 — ® — — —
45 SH HAETHT Tk T - i (2015) 473 103 004 — [ ] — ([ —
45 BIH FARIHEFE HFr ik 2014/6/17 473 103 004 — ® o — —
45 BB HFRMHAFE HFr ik 2015/5/9 473 103 0.04 — [ ] — — —
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Fig. 2. Photos of beaches surveyed in Spring in 2015 in Kyoto and Tottori Prefectures (A-C:Kyotango City. D-F: Iwami-cho, Tottori Pref., G-H:
Tottori City). A: Hamazume Beach. B: Hakoishi-hama Beach. C: Kamai Beach. D: East Beach of Kamogaiso. E: Kamogaiso Beach. F: Otani Beach. G:
Iwado Beach. H: Karo Beach. Photographed on 2 May for A-C, on 27 April for D-E, on 11 May for F-G, on 9 May for H, all in 2015.
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Fig. 3. Photos of beaches surveyed in Spring in 2015 (Tottori City). A: Hakuto Beach. B: Kozomi Beach. C: Mizushiri Beach. D: Hogi-Yaguchi
Beach. E: Hamamura Beach. F: Yatsukami Beach. G: Aoya Beach. H: Ide-ga-hama Beach. Photographed on 9 May for A and D-H, on 7 May for B-C,

all in 2015.
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Fig. 4. Distribution of two pit-dwelling species of ant-lions, Myrmeleon bore and Myrmeleon solers in the area of the San’ in Coast Geopark (Kyoto,
Hyogo and Tottori Pref.) based on data obtained from the present survey and known literature records.
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Fig. 5. Distribution of two non-pit-dwelling antlions, Heoclisis japonica and Distoleon contubernalis in the area of the San’ in Coast Geopark (Kyoto,
Hyogo and Tottori Pref.) based on data obtained from the present survey and known literature records.
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Fig. 6. Sites where larvae belonging to the genus Paraglenurus were found or recorded. It is likely that Paraglenurus okinawensis recorded from
Hakoishi Beach in Matsura (1989, 2000) is conspecific with either one of two types of Paraglenurus species described by Hayashi (2013). Unfortunately,
no antlions of Paraglenurus have been found in the research made in 2 May 2015 at several sites in Hakoishi Beach.
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Fig. 7. Paraglenurus sp. Type 1 (cf. Hayashi 2013) (A-B) and Distoleon contubernalis (C-D) simultaneously collected from sandy ground near the bases
of Pinus thunbergii (Pinaceae) trees on 7 May 2015. 1 unit of the background grid sheet =1 X 1 mm.
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Fig. 8. Sites where two forms of Paraglenurus were found. A: Tateiwa-
Nochigahama Beach (14 November 2014) where Paraglenurus sp. Type 2
sensu Hayashi 2013 was found. B-C: Hogi-Yaguchi Beach (7 May 2015) where
Paraglenurus sp. Type 1 sensu Hayashi 2013 was found. C: On the sand dune near
Pinus thunbergii forest where larvae of Paraglenurus sp. Type 1 were found, pits
of Myrmeleon bore and M. solers were abundantly found showing clear habitat
segregation (M. bore occupies bare ground neighboring Pinus thubergii forest).
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Fig. 9. Logistic regression of beach length to presence (P) or absence (A)
of larvae of Myrmeleon bore.
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Fig. 10. Length of beach (m) for each beach and presence (solid) and absence (open) of antlion larvae of Myemeleon bore, Heoclisis japonica, and
Distoleon contubernalis. Beaches are aligned from west (left) to east (right). There were significant differences in beach lengths between beaches with
and without antlions (Mann-Whitney U-test).
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