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Altitudinal Distribution of Ants in Mt. Gariwangsan, Korea™

Kyoung-Yeon Cho?, II-Kwon Kim®, Dong-Pyeo Lyu*"
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(1100m)olA] 105 178974417} Brelsiglon], S8%0 2 HEa8AHm43.3%)7h Slueirh. TEse Qegeke))
o], FEEARlE BeA Basks o skl

1 0=

FR0: 257, ATYEY, 7I=HEL, JHo|

ABSTRACT

This study investigated the dominant species and the population variation of the ant species, an indicator
species of biodiversity, to obtain basic data on the changes of population according to the future climate change.
The survey period was from June to September 2013, and we investigated the distribution of ants by square
irradiation method (10m x 10m) using traps. The survey in each altitude identified a total of 14 species of 11
genera in 3 subfamilies and collected 15,466 individuals. We confirmed the distribution of 4,548 individuals
of 13 species at low altitude (700m), and the dominant species was Aphaenogaster japonica (49.9%). At the
middle altitude (900m), we collected 9,129 individuals of 8 species, and the dominant species was Pheidole
fervida (57.7%). At high altitude (1,100m), we identified 1,789 individuals of 10 species, and Myrmica kotokui
(43.3%) was the dominant species. It was confirmed that Aphaenogaster japonica, Nylanderia flavipes, and
Pheidole fervida were widely distributed throughout the altitudes.
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ME

Mo)E 257} (Insecta) HE(Hymenoptera) 7 =]}
(Formicidae)o]] <5 TR & <ofl A& A= BEY 25°]
ok Aol thafelnl SEHSeo] Holl AeEiEoR Yo
BEE T, i Hadoln, mofe] AMYE Rolw, of
E 239 e 24 9 ARz F83t q3kE itk
ALS Aeldtae d | Wiy SEsk Azjo] 7] v
Aol } 7)3ist 5 clekel 9 suglol oiet AEA|E o
2 o] o] 8FH(Agosti et al., 2000).

Bolton (2018)e] SJsbel @ AlAHoZ 170k} 334%
13479%0] 71 Ejoj9LT, T Afulo] BahAls Wheeler
(1906)7} A& LEPiulE Harstslon, d-7ER] 7okt
394 128%0] Hule Aoz BTECHLyu ef dl, 2014).

it im| o] Farel] TEsto] Algal YAk XA &
S zAlslol, FHR BT ol ARk Y B 4
< R3¢ oH(Choi and Park, 1991; Choi and Bang,
1992; Choi and Park, 1998), E3t AlFLolA 1=y Ak
Ao ZA ATNE vhgo sjule] 5 41 B wA
< ERIsIEtKwon et al., 2011).

2 A AR 71,56 1m)S EHg /"ol &
) glom, S8 wsezie] FH0R AR4HAY 2o
o] qliL, 4F A7 100t HAke = MAE I flef 22
QW) 2loR % v T TFERE 2SI o o] 23t
ok stom TEgle) vA ZhEleAt dohol] gt 7wl wgt
Q= Lyu (013)0] ofse] A 7] Hseof et Zafet
A7} qlom A FollA 7|15 St A dE $5t
o] ZhejeHAl A Hof|A] e, E3F BolA AL $HF 2
£5% W W S AR ARk Qe 255 o
= AHE 5 Qe AoR ditEn, o] AntE AHAYEA
Hejol| Fast 7|zAmrt 4 ew 7|

Jut

02\1,'){

Ik

AT

1. ZARK|S & ZARA|7]

q
24

i r:

7FRlAR1,561m)2 7t Al AgAEa S 3 B
o ] AA Qe Ao 2 Ejujibe] SYRE ofF
Z29]of] $81,433m), 3H2(1,380m), H4K1,256m), 5%
AH(1,371m) 5] QI RAR S el Bt diet st
2] A9] =g Faf ot A7) AA] 7hs
53 molsto] T oF 200m o] E 700m(N37°27'37.0”,
E128°29'29.6”), 900m(N37°28'48.1”, E128°32'03.5”),
1,100m(N37°28'42.5”, E128°31'18.6") 0.2 Wil 53

Aol 2= ws7t QoL vt Fee AR At A
FHXAPA(10m>x10m) o2 L3510 ZASFH T Table 1).

ZAF A7 13} 22H20134 69 6~72)), 23} 2AKTY
5~6%), 32 2AK9Y 12~13Y) = A[7|E 33] HA[sIGlen,
g E(Pitfall trap)of] F-31Ed 2 FHEESSHD 70%,
UE 20%, 2AF 10%)S Hol 240 dAjsle] thy & &%
of =AM, XHER 3x38 R wix]sle] F 817HE AA|
slof ZApsHITH

B3, el LS| T I5E0] WIS wetsl]
3l v7 VIR 548 255 A(Hobo Pro v2)5 AW

AR FEEL AA3u] 7 (Zeiss Discovery V8)Z ©0]8-5}
o] 22 A5tk B55H4 A|Al= Bolton (2003)2 wsko
o, 37 T8e Flol d=LSE 55 (Pack et al, 2010) 7|E
< ule} Zpgaigit. 24 Aol Bl sjole] Z 9 A
FEREOR I AI7[EE FEX|4YH: diversity index)
(Pielou, 1969), 9-4=*<DI: dominance index)(McNaughton,
1967), $%5= X|43RI: abundance index)(Margalef, 1958),
TS E=X4(EL evenness index)(Pielou, 1975)5-2 413}

A

S

H = ; %ln%} (n;: 122 A N 2704159
_ s . o= S . olO = -
Di=—5— (i SHFL] WA, ny: oF-EEL] AHA
Nz EAA)
_ 871 aammea N Ea
RI= (@) (S: AAIFZS, N S7HA15)

1= qroers A% s 9459

20 W 2y

b 23 % okt 114 145 1546671171 Aslolet
ofpiE At HH Futr]7fu|ofzMyrmicinae) 85 13,511
MAZ 7P B T2 77 A= e, S7a]okt
(Formicinae) 5% 1,9477l|4|, Z17)u|o}2{Ponerinae) 15 87|
A 02 UeJtiTable 1).

IR AwEE 700molA] 9% 4,54870A417F VERtom,
420 AEACIE N u|(dphaenogaster japonica) 49.9%,
o[ H-E 0 7= Au|ANu|(Nylanderia flavipes) 21.1%%2 &+
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Table 1. The list of ants in Mt. Gariwang

Altitude Species name Korean name Month Species name Korean name
Subfamily Formicinae Subfamily Formicinae
Camponotus atrox =yl Camponotus atrox =yl
Formica sanguinea Bl Formica sanguinea E7)u]
Lasius alienus =8E7)n] Lasius alienus =28 7)n|
Lasius hayashi SN =R Lasius productus =3 g
Lasius hayashi slokAE 7]
Subfamily Myrmicinae
700m Aphaenogaster japonica — QAEATIE] /0] Jun Subfamily Myrmicinae
Nylanderia flavipes /\U]’\7HU] : Aphaenogaster japonica — LEATIE]7)u]
Pheidole fervida = Myrmica excelsa slol] & l|u]
Vollenhovia emeryi ol | 2] 7m] Myrmica kotokui FEFTE)n|
Nylanderia flavipes Eatsi Eav/iiall
Subfamily Ponerinae Pheidole fervida =E37)n]
Ectomomyrmex javanus ~— QEZ 7|0 Stenamma owstoni QAEINu]
Temnothorax michali AP & 2] 7))
Vollenhovia emeryi ofw| 2] 7jju]
Subfamily Formicinae Subfamily Formicinae
Camponotus atrox S8 71570 Camponotus atrox ElE =il
Lasius productus = gle Lasius productus = gle
Lasius hayaahi SloFA E 7))
Subfamily Myrmicinae
900m Aphaenogaster japonica ‘?g%%t}ﬂﬁlﬂ] Jul Subfamily Myrmicinae
Myrmica excelsa otz ¥ 7ln| ’ Aphaenogaster japonica — QEATIE]| /0]
Myrmica kotokui FET )] Myrmica excelsa o] ¥ lu]
Nylanderia flavipes Au| 7)) Myrmica kotokui FEF )]
Pheidole fervida =&57m Pheidole fervida TES )|
Stenamma owstoni QL AEJu]
Temnothorax michali A e E 2] 7)n)
Subfamily Formicinae Subfamily Formicinae
Camponotus atrox =yl Camponotus atrox =yl
Lasius productus =9 gle Lasius productus =1 gle
Lasius hayashi oA E 7f|u]
Subfamily Myrmicinae
Aphaenogaster japonica  QEATIE]7|H] Subfamily Myrmicinae
Myrmica excelsa golz] & )] Aphaenogaster japonica — QEATIE| 70|
1,100m  Myrmica kotokui FEFEIN 0| Sep. Myrmica excelsa ot} Esfn]
Nylanderia flavipes 2 u| A7) Myrmica kotokui FEFTEIN0]
Pheidole fervida = Nylanderia flavipes /\B]E7HD]
Stenamma owstoni QAE|n] Pheidole fervida =5 7)n|
Temnothorax michali AP E 2] 7)) Stenamma owstoni RAETH]
Subfamily Ponerinae
Ectomomyrmex javanus — QEH7)u]

olE|ick F=8Elu|(Lasius alienus), o2 7W]|(Vollenhovia
emeryi), QR /Nu|(Ectomomyrmex javanus), SFOFA|E7H]
(Lasius hayashi), E7\0)(Formica sanguinea)7} ©] | &Jof|A]
o Z@sisich

900moflA 9% 912971412 71 w2 A7 AR =

Qo A e 7ful(Temnothorax michali), @ 2~E7H0]
(Stenamma owstoni), TETEIu|(Myrmica kotokui), 3o}
2 ¥Nu|(Myrmica excelsa)?] £3E7} 2=ty SHEH

L
355

Nu|(Pheidole fervida) 57.7%, o}-HEow AEAS

o 7u)(4. japonica) 25.6%7} E3ESIITH
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1100moflx] 95 1,7897AH1= 7Fd A2 7iAl7t E1= 3 AF 717E AAJsted, 221712 8.6, Fal7] 28.7CE el
o, X520 FEJFWIN|(M. kotokui) 43.3%, OFHEFS o HH7]2L 700mofjA 21.2C, 900m= 19.77C, 1,100m
= ARt fu|(A. japonica) 29.6%7F BRIEIQTKTable = 18270 E T oF 157 %0 zjolr} Wk Aljsrs
2). RE ZA} A HofA] &7 157 v|(Camponotus atrox), 25} 51%, Fal 100%= YePRtow, H4 SE= 700moj|A
QEActeNul(4. japonica), ZESANP. fervida), 20 92.3%, 900m= 91.8%, 1,100mojlA] 97.3%3 =8 z|cdol|A]

27Ne\(Nvlanderia flavipes)7t 0% SRRIEIITY. 2o 57} Sxeks O UERTHTable 5).

Kwon et al. 2011) ZA0] ltal 7juje] 42 B g4} 2A} 27} F 89502 vl GRS mylor} A
£ M T} 100m 2713wt} 0.5~0.6C4 Wolx] = 2jol7h F7) Yk Lee and Kwon (2013) 2Jata 2l7jo]o)
£ 7l nio] Amle) BEE AdsRs 2R oAl ke o] B BEL Aelo] wjat olrl AT, A FALE,

Qe Busigich ehd B Aol R S4e 2 49 3 Syl e cher Uehd FhsAle] Ackn msigic

Table 2. Dominant species captured individuals at each elevation of Mt. Gariwang

700m 900m 1,100m
Aphaenogaster japonica 2,268  Pheidole fervida 5,363 Myrmica kotokui 775
Nylanderia flavipes 961  Aphaenogaster japonica 2,333 Aphaenogaster japonica 530
Lasius alienus 680  Nylanderia flavipes 591  Nylanderia flavipes 220
Lasius hayashi 413 Lasius productus 578  Myrmica excelsa 184

Table 3. Dominant species captured individuals at each Month of Mt. Gariwang

Jun. Jul. Sep.
Aphaenogaster japonica 1,162 Pheidole fervida 4,399  Aphaenogaster japonica 1,170
Pheidole fervida 758  Aphaenogaster japonica 2,799  Pheidole fervida 323
Lasius alienus 680  Nylanderia flavipes 1,323 Myrmica kotokui 56
Nylanderia flavipes 395 Myrmica kotokui 563  Nylanderia flavipes 54

Table 4. Comparison of the index by survey areas in Mt. Gariwang

Site 700m 900m 1,100m Jun. Jul. Sep.
Diversity index 1.382 1.151 1.409 1.944 1.47 1.005
Dominance index 0.71 0.843 0.729 0.502 0.723 0.888
Evenness 0.629 0.524 0.641 0.758 0.707 0.436
Abundance 0.95 0.877 1.068 1.455 0.76 1.212
Number of species 9 9 9 13 8 10

Table 5. Average temperature and humidity in Mt. Gariwang during survey

Site Monthly average of temperature(°C) Monthly average of humidity(%o)
Jul. Aug. Sep. Jul. Aug. Sep.
700m 22.0 22.6 16.8 79.6 90.3 91.4
900m 20.3 21.2 153 94.5 88.9 92.1
1100m 18.8 19.5 13.9 99.1 96.0 96.3




7Fefat A1 e) AAn] a=d 19

AR AEE 12} 2AF A3} 2007} 13 3,827 74|=
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AT E2PRa|(T. michali)7} SRIEIGT $E0 2= Ui
e Nnl(A. japonica) 30.4%, oFEECRE SES7A]
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Figure 1. The index of diversity and abundance of ant insects between experimented area.



120 ZAd - 7]

e

:
=]
ot

el A EfekelA] 34(2) 2020

10682 1,100mojA] 1.0682 =7 L) Al7|¥zi 13}
ZALf 14552 7V =A JERton, 231 ZARIA 0.7602
WA Uepsith(Figure 1).

e R o= de] EEsh= @ AE |, Jolg
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7Ha], AuA7m7E @2 FA7E AAlske ACE AREAYE A
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