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A Study on the Emergence Period and Geographic Distribution of Cicadinae (Hemiptera:

Cicadidae) in Korea Using Bioacoustic Detection Technique™

Yoon-Jae Kim?, Kyong-Seok Ki*"
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HlE olgsto] AZIE 12314 7|=s19inh At = vimjolt 9Fo itk HASS A vjnlE
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‘guﬂu](7/12~9/30), ofjufju|(7/27~10/20), i 0)(7/25~10/9), S-A|ufju](7/28~9/5), guﬂu](7/3~9/29) L= ujju)(9/14~10/30),
22 QAN T)(6/26~8/2), H7A7H1](7/27~9/28), AEu]u](8/8~9/11) <=0|9ith ¥ HMAIL-S 7|71 35 (AEuju])~89
(2um]) Ato]Qlar et 62U 0lqle). S AA1A] sl wulu|(5~386m), °HUHHI(7~759m), 2 w)(7~967m), 4] v
u](42~700m), Gufju](7~700m), =Eufju]|(5~759m), 4 QAN u|(7~759m), Z7878u0|(397~967m), AEufju](7~42m) <=
olojtk 28 AR FHF-er Wufju|23.97), ofuju]21.8T), Fiu|220), SAH23 ), Yuiu|(22.9C), LEulu|
(146°C), 2844m120.6°C), 74u(19.3C), 25um244C) =ol3lek 8 447 Bxl ofrju], Foju], uju)
£ AT 1574 ol Bxatgic. Wojuli At AA| o] Bxslolct fAujuls ke AR 2|ejo] EEsIch
Seifulis AR o} Fk ARE Aelgh Aelo] Baigict Aikuli Aol 771 x|l Bxaigic i
s ] FAd o BEaigich 2guuls BAE Ao FAHow HEsisit
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ABSTRACT

The purpose of this study is to observe the period of mating calls of cicadas in South Korea to identify the
emergence period and geographic distribution for each cicada species. The study sites were 19 protection areas
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nationwide. The mating calls of cicadas were collected over the 12 months 0f 2019. A bioacoustics measuring
device was installed to record the mating calls of cicadas in WAV, 44,100Hz format for 1 minute every hour.
The temperature was recorded once or twice every hour using a micro-meteorological measuring device. Nine
species of Korean cicadinae were studied. The start and end periods of mating calls were recorded for each cicada
species for the subsequent analysis. The analysis results showed that nine cicada species appeared in the 19
protection areas. The chronological order of mating call periods for each species was as follows: Cryptotympana
atrata (7/12 - 9/30), Meimuna opalifera (7/27 - 10/20), Hyalessa fuscata (7/25 - 10/9), Graptopsaltria
nigrofuscata (7/28 - 9/5), Platypleura kaempferi (7/3 - 9/29), Suisha coreana (9/14 - 10/30), Leptosemia
takanonis (6/26 - 8/2), Auritibicen intermedius (7/27 - 9/28), and Meimuna mongolica (8/8 - 9/11). The mating
call period was between 35 (Meimuna mongolica) and 89 (Platypleura kaempferi) days, with the average being
62 days. The elevation above sea level for the habitats of each species was as follows: 5 - 386 m for Cryptotympana
atrata, 7 - 759 m for Meimuna opalifera, 7 - 967 m for Hyalessa fuscata, 42 - 700m for Graptopsaltria
nigrofuscata, 7 - 700 m for Platypleura kaempferi, 5 - 759 m for Suisha coreana, 7 - 759 m for Leptosemia
takanonis, 397 - 967 m for Auritibicen intermedius, and 7 - 42 m for Meimuna mongolica. The average temperature
of the habitats of each species was as follows: 23.9C for Cryptotympana atrata, 21.8°C for Meimuna opalifera,
22°C for Hyalessa fuscata, 23 °C for Graptopsaltria nigrofuscata, 22.9°C for Platypleura kaempferi, 14.6C for
Suisha coreana, 20.6°C for Leptosemia takanonis, 19.3°C for Auritibicen intermedius, and 24.4°C for Meimuna
mongolica. In terms of the habitat distribution of species, Meimuna opalifera, Hyalessa fuscata, and Platypleura
kaempferi were distributed in more than 15 protection sites. Cryptotympana atrata was distributed in the lowlands
in the southwest. Graptopsaltria nigrofuscata was distributed in the western area of the Korean Peninsula. Suisha
coreana was distributed in areas excluding high mountain areas and parts of the southeast area. Leptosemia
takanonis was distributed in areas near the mountains. Auritibicen intermedius was distributed locally in the high
mountain areas. Meimuna mongolica was distributed locally in flat wetlands.

KEY WORDS: Cicadinae, PHENOLOGY, MATING CALL, ELEVATION, TEMPERATURE
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Magicicada<: Z=7)ujju](Periodical Cicadas)®] #7491 & ﬁ __I.LI:<|:|-Ié-I

78 £l 713 Aol A RS Bkele] 27)0jo)o)

24 o3 Heks dA7sla Qrk(Williams & Simon, 1, HFICHAIK| 2 HLHAIS

1995; Cooley, 2009). Sueur & Puissant(2002)+= 3=
53 F2A|7}o|| A4Sl Tibicinass wju] 73S tiAte

AAAE wjn|o] B, E3 A7, A, AP A4S 5
=] 7Hiﬂ:'Lﬂ wejol agof] AR zol9t FHEEol IF

o =9 AL AuE HxEstch o]o]A]l Sueur &
Puissant+ H | B3 BXog 317 Wt} Q17te] ofgke]
& BAE 4 Sk weksiodch = uje Qe wAe
ol FFE = B 2%, SN 5 AAEE 5
71820 e o 7F 2 ALEItHKim & Kim, 2011;

Kang, 2014; Ki ef al., 2016). tju] &3 A]7] 2 WA=y}
$h4 wske] TAA A= 20154 o] Fofof o] Fojz| 1
QlthKang et al., 2015; Kang et al., 2017). wjju]<} AEA)
A HS de AeSdEA IS 288 A A9
ol A 7|2 el A7t MaPE L gl A olthKim, 2019).
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S} tH(Figure 1, Table 1). &%=+ 717] 57 A4
Wikl 54k dEAhE ARt 157149 HlojelE &85t
Ak AtdE =Wl AAske min] 12F - At
Ao 4] e R] ok Fufjmlotat 3 (FEmm], AlELufua],
SEuju)S AeJet Wuju|(C. arata), SHUU|(M. opalifera),
Zfu|(H. fuscata), AW U|(G. nigrofuscata), Bl o|(P
kaempferi), =Eju|(S. coreana), 2~ LQAFHu|(L. takanoms)
773 u)(A. intermedius), S| u|(M. mongolica) W]

obit 9% thoz st
2. ZAIEN

A ujn) WAle-g-Lo vl AIZhg 154 WAV, 44,100Hz
ZYoz *@%ﬁk 2797pu](Songmeter SM4)S 2t A1)
/?)]—X‘OH /g;(] o]—Oi] l*:v*ao}‘i"i"% .Q.E‘.:. U]7]/K1— Z.X—]X]—}j](testo
174H)E WJAF Y Ax|sla JE23F 23| o) A7k
& 1284 71Zsdeh. B4 7176 201949 AAE Ak

sttt =o ol 242 4F 24 ZRId
Adobe Audition CCZ =2 H|o|HE 2|Aste] AL £4
< AAIBFA AL Sonograme: 0|83 AlZF A4S FAlof Al
ABFITHKim, 2019). o] HAIS-g BAL 7} ujn]Eel

Table 1. Study site locations data(ASL: Above Sea Level)

No. Location name Latitude Longitude ASL(m) Type
1 Odaesan Fir Tree Forest 37.73093 128.59702 677 National Park
2 Bukhansan Jingwan-dong Wetland 37.65633 126.94376 42 National Park
3 Seoul Forest Wetland 37.54940 127.03976 7 Urban Park
4 Seoul Namsan Wetland 37.54881 126.98921 170 Urban Park
5 Chiaksan Kuryong Valley 37.39416 128.05333 397 National Park
6 Taebaeksan Daedeok Valley 37.23232 128.92310 967 National Park
7 Sobaeksan Jungnyeong Wetland 36.91287 128.43419 759 National Park
8 Wolaksan Jireupjac Wetland 36.82438 128.08326 406 National Park
9 Songnisan Beopjusa Temple 36.53834 127.84193 376 National Park
10 Juwangsan Jusanji Pond 36.36292 129.19178 386 National Park
11 Gyeryongsan Gyeryongdae Wetland 36.33163 127.23285 181 National Park
12 Upo Wetland 35.54599 128.40527 7 Ramsar Wetland
13 Naejangsan Naejangsa Temple 35.48634 126.90771 213 National Park
14 Junam Reservoir 35.30785 128.67288 5 Wetland
15 Jirisan Seolsan Wetland 35.30245 127.63960 700 National Park
16 Mudeungsan Pycongdume 55 14536 12695819 247 National Park
19 o 0 2 30km Wetland
*; 17 Jogyesan Seonamsa Temple 3499494 127.33283 214 Provincial Park
T 18 Wolchulsan Dodap Wetland ~ 34.75406 126.66673 142 National Park
Figure 1. Study site map. 19 Jeju Dongbaek-Dongsan 33.51858 126.71552 99 Ramsar Wetland
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L. takanonis (2204 0]) <—>6/26 = 8/2 (38 days)
P. kaempferi (Z0§0]) 7/379/29 (89 days)
C atrata (2040]) 7/12 ~9/30 (81 days)
H. fuscata (ErO4 O] 7/25 ~ 10/9 (77 days)
é M. opalifera (OfTHO]) 7/27 ~ 10/20 (86 days)
< A. intermedius (47404 0]) 7/27 ~ 9/28 (64 days)
G. nigrofuscata (X104 0]) 7/28~ 9/5 (40 days)
M. mongolica (AE040]) &8 9/11 (35 days)
S, coreana (=2 0j0]) 9/14 ~ 10/30 (47 days)
6/1 6/15 6/29 727 8/10 824 9/7 9/21 10/5 1019 112 11/16  11/30
Date (2019)
Figure 2. Emergence period of Cicadinae.
M. mongolica (X-&040[) 7_~>42m
C atrata (Z0{0O]) 5 386m >
P. kaempferi (BO{0O]) 77700m
S. coreana (=2040]) 57759m
g L. takanonis (28204 0]) 7~759m
7 M. opalifera (OO OY) 7~759m
G. nigrofuscata (3 X 040]) 42~ 700m
H. fuscata (£rofd|) 7~967m
A. intermedius (474 040]) 397~ 967m
0 100 200 300 400 500 600 700 800 900 1000
Elevation (m)
Figure 3. Elevation range of Cicadinae.
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(Figure 3). 2A50m|€} Tufju]= Sale 386m o|5ke] e
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o} oF 800m o]} SPUILE=E 7H thE-EO] th /] oflAl
THEEIQAL, Rul ARt A 7A] A I
ek 27878 n] = 397m o4 A ol At TabE| Sich
3. MAIX| A2

7 A Y] A et okt Zti(Table 2, Figure
4). s A Aot Bkl o, 2A-5uju|e}l
U= o B2 e7t YA RS & AR YA = &
e B2ETt oF 24T R iﬂl SAE U A=

ST 42~700m L7t A &glout o Hir|LL 23T
2 A Y 7]20] 2 2 A E Asgitt= o
Toll Fshs 235 HATHKim, 2019). & A 9
S =7t oheFetal A=A o2 yehd offufn], Zuju],
dujjujo] o Pi#7]&e oF 22°C AR Vet V)&
dtol wet AR S ABskal 2ol 5ol & QAR H| 9
A o Ht7] 22 20.6 CE Tha WA Ve,

L Ao ARt e 7878H R = 19.3C RA W
Bhuith 7HY = S3 iHder defxl =evjvl= 7t
A o 146CE ZAEITHKIim & Song, 2017).

4. MAIX| 2=

ujlEE 20199 28 Aol Ao AT BEEE
Ap4fsteick(Figure 5). ofow, ufu, Gufn] che ojn
of ujs) A=A o Bashe . ol <
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o} Woluls AUE T4 9 AFES Aol 1574

Table 2. Average temperature of Cicadinae habitat

Ca. Mo. Hf Gn. Pk.  Sc. Lt Ai. Mm.
l\gf’ca)“ 239 218 22 23 229 146 206 193 244
1(\:1&1; 142 121 123 175 154 65 173 13.6 175
1(\:)[2))( 31,6 31.6 31.6 282 293 207 274 234 285
Ca.: C. arata, Mo.: M. opalifera, Hf:: H. fuscata
Gn.: G. nigrofuscata, Pk.: P. kaempferi, Sc.: S. coreana

Lt.: L. takanonis, Ai.: A. intermedius, Mm.: Meimuna mongolica

Avg Temp(*Ch
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Figure 4. Average temperature of Cicadinae habitat.(box plot)
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Figure 5. Geographic distributions of Korean Cicadinae.
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3t DZoA &3S0 E HH7|2o] =4 2AE o o] multi-species cicada. Master's thesis, Ewha womans University,
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