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Ground Beetle (Coleoptera: Carabidae) Assemblage Structure in Taeanhaean National Park

: A Comparison between Coastal Dune and Windbreak Forest '

Jong-Kook Jung’, EuiJeong Hong’, Tae Geun Kim’, Jong-Chul Jeong®*
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ABSTRACT

There are few available studies for insect diversity in relation to coastal dune despite the unique landscape
features and high conservation value. Therefore, this study compared ground beetle assemblages inhabiting
between windbreak forests and sand dunes in the Taeanhaean National Park. It investigated five windbreak
forests and three coastal dunes using pitfall traps from middle of June to middle of October in 2014. A total of
2,335 ground beetles belonging to 30 species of 15 genera were collected. Synuchus arcuarticollis (158
individuals) and Dolichus halensis halensis (153 individuals) were dominant of 25 specifies collected from sand
dunes while Synuchus arcuarticollis (1,630 individuals), Synuchus nitidus (130 individuals), and Synuchus
cycloderus (42 individuals) were dominant of 14 species collected from windbreak forests. The similarity of
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ground beetles compositions in sand dunes and windbreak forests was significantly low at 27.4%. The results

of'this study showed that sand dune geographical features found in the Taecanhaean National Park had different

insect assemblages from windbreak forests. It will be the useful information for conservation of insects in the

future.
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Table 1. Site description in Taeanhaean National park,
Chungcheongnam-do

Habitat type |Quadrat ID’
2a Banggal-ri, Wonbuk-myeon
Sand dune 110
158 Sindu-ri, Wonbuk-myeon

Location

Changgi-ri, Anmyeon-eup

2b Banggal-ri, Wonbuk-myeon

17 Euihang-ri, Sowon-myeon
Windbreak -
forests 36 Dohwang-ri, Geunheung-myeon
124 Seungun-ri, Anmyeon-eup
139 Janggok-ri, Gonam-myeon

" Quadrat ID was assigned by Korea National Park Research
Institute, and each quadrat covered area of 4knf

A FAHEH = LT -2(99% Ethyl-alcohol)t} 01]‘51?1]
=¢]E(99% Ethylene-glycol)Z 1:12 %@"6}-0% HolF
o 9 19 A Ao B Sl 3 A
Sk, S7let ALEE ARz Sublo] A\ SR
S LRSI AX|Eu]) 7 (Nikon SMZ745, 634]E) 3}
A EA5AT. & Ao Habu(1967, 1973, 1978, 1987),
Kwon and Lee(1984), Z18]1 Park and Paik(2001)i i
st on, £1L Pack et al. (2010) 2F3)9ch

AR BAS Sl AR E AABHER AR
S UARE Aot F4E ok, WEN A
TFolA e F4E BHlIE HOH/ﬂ H| B2 Q1 4] B el
Z4- 2% 2 K (rarefaction curves)S ©]-88} 93 TH(Gotelli and
Colwell, 2001). t}20 2 ZAE H|GALE JF g E 9]
Lol EXEA(cluster analysis)S 33}t - EA
o BT BT B 2] SaN Sl 1A
Ho i AlZA 35 A(hierachical clstering), = = 7+
SAE ARSI 71 Tk AR R AR 2
i]—’é]—% w2 Slo]ti(Jongman et al., 1995). 354
A ZAAE 7F FARE Alo] Bagh, 2 o

oA A AR A Y A AEA el
of $u A4 g sskoz ol NS st
H]-8- A= (Bray-Curtis dissimilarity) & AAFSIHTE AR
A b FAREE 03k 1 Abe] 9 e 2| H=Tl, AR
7 3% 28 o] glrhl ZAH 1k SAREE 00] H,
HE ZAR| Ao BE Zo] ZTEZHO R ZFSITHH XA}
A7 2 SAREE To] He. AR W$AE B ARE
o1 A W (average-linkage) © 2 A F-<(dendrogram)

ﬁmlo J_m
%

l‘I

oo g
ol
o
ofl.

ESH GAE EAHH(ANOSIM, analysis of similarity)&
ol-gsto] AAeH Tt XA BA™ERY F 4 AolE

A5tk ANOSIM 24 2 9
Y8Rl ol & Fof AlAleHE 1F
P3EE o]-8sto] Blastgith 21 A 0= Global REE 19]]
7}77MX‘ = A2 2t Apol7t ARle om|gith &

3 A ’\F‘lﬂ A4 TR T MAs e
Zﬂ—,‘j—,—-j H3E 2} & (square-root transformed data)E ©]-&
Elbis

npxato g2 7F AAgA | gt ] #F w4 (Indicator
value analysis)2 4~35}9 CHDufréne and Legendre 1997). %]
5 BHONIE $ Aol 28 S olgslo] 14
apAl Bt 54 29 BE AL B 2N 18
Wollxl E@staL, Aol e ZARHA o] ATt
A Z|3EF gho] |th(100%)7} k. AEF gholl gt A
2 §-914 AL Monte Carlo permutation testE ©]-g3]
o] B A5}t Legendre and Legendre 1998; McGeoch
and Chown 1998).

2= 23
'6‘“[*1‘}5}*1

99 o] 2ol AAL
At=E Global RI}

KA(package ‘vegan’ in Oksanen et al., 2017)
9 2|32 HAM(package ‘indispecies’ in De Caceres and
Jansen, 2016)2 9114l 9. ZAA m2 I8 R 3.32. (R
Core Team, 2016)2 ©|-&35}%ct =3t Cluster @ ANOSIM
BAo PR B Zz 7#3Q PRIMER v6.0 (Clarke
and Gorely, 2006)2 ©]-&3}th

2 1

1L XEY ByE R O

T 2,33570A19] AFA HHEYRE QeI o, of
=2 154 30522 FAE UK Table 2). ARo|Al= 245

ol A=l LA FAHA LA (15871 A) L} SEIHHA]
(1537147 S-shiet. vHE, WEHol A= 1450]
QY= AL, SEEGEAAE | (1,63070A), &2 A]
(130747 2 %ia‘*xmﬁl”*ﬂ](427ﬂ><1])7} -3t
k.

ox,
Ap
S
o

He ol gl AATAE A EA 5y
A3, YEYo] vish AT AR o
. 2A7|710] Z7hsh o

AR UrEP’H:}(Fig

O Ol'N
e
e
o
o:
%

ﬁﬂ
S
ol
o
o2
oL
o
finj
Ir
o
=

gl

S5 ox
.

o nE
offi oy
ol S
N
oM mX
o it

pacy

lo

U

N

R

Su

rlr

—_—
~—

sl 2 et e
4 e S S B B
ol =9k

54 % oL r
1)
32
1:110
2,
H1
Eif
ja

rfc; it
1~>4

PUUT

o]}

R



gotaeraa e o R4 EAREgEgE | g 2y 72 150
Table 2. List of ground beetles in sand dunes and windbreak forests
Seientific name Korean name Sand dune Windbreak forest
2a 110 158 2b 17 36 124 139
Amara hiogoensis Bates eSS 2HAHY 3 2 1
Amara sp.1 Amara sp.1 1
Amara sp.2 Amara sp.2 1
Amara sp.3 Amara sp.3 3
Brachinus scotomedes Redtenbacher WOtE 7l =H A H | 6
Chlaenius costiger Chaudoir EHA 1
Chlaenius micans (Fabricius) SR AR Y 2
Chlaenius naeviger Morawitz AR LT 2 | 1 2 9 6
Chlaenius virgulifer Chaudoir SRELYHZHY| 7 2 9 5 1
Coptolabrus smaragdinus branickii Taczanowski ZZTHE-AH | 26 9 2 3
Craspedonotus tibialis Schaum g H 20| 2 17
Cymindis daimio Bates R R P | 1
Diplocheila zeelandica (Redtenbacher) HE AP H A H ) 5
Dolichus halensis halensis (Schaller) w7 X )| 19 55 79 6 1
Galerita orientalis Schmidt-Goebel =AY 2
Harpalus capito Morawitz o 2 WA | 1 1
Harpalus discrepans Morawitz dm U= e 10
Harpalus simplicidens Schauberger AL EA 3
Harpalus sinicus sinicus Hope S A 1 3
Harpalus tinctulus Bates ot A 1
Harpalus tridens Morawitz Hopm 2 H A H ) 1 4 2
Lachnolebia cribricollis (Morawitz) 7S H A HE 1
Oxycentrus argutoroides (Bates) s | 1
Pterostichus microcephalus (Motschulsky) ZhH 2 H R H | 9
Pterostichus sulcitarsis Morawitz et A2 H 2 22
Scarites sulcatus Olivier S FEHA 1 17 2
Synuchus agonus (Tschitschérine) 222 A | 1
Synuchus arcuaticollis Motschulsky TAGRHAEY 93 1 64 362 228 244 289 507
Synuchus cycloderus (Bates) F2AGAHA HY 7 28 2 5
Synuchus nitidus (Motschulsky) SRR 5 2 2 104 13 9
3 2. MAISHY 5 7N U KBS
2 & AAeH THAR of ) Al 9RdE {4
£ o O] A== 274%= = AASE TF A4 G R
A e the o2 depdthFie 2). £ $EY o
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g o Aol H]8}(62.2~79.7%) Aol A A x| 3EF T
£ 29 3 THS ZAAY 2 fA] A HoR o e
"o O Windbreak forest 202 UERITHQALE 37.4~45.8%). ANOSIM £A4<
 Sand dune olgTt AMONE AT 7 AEA THHRAT T 74
o -

T T T T
0 500 1000 1500
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Fig 1. Rarefied species richness of ground beetles in
windbreak forests and sand dunes.
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Fig 2. Group averaging cluster analysis of ground beetle assemblages based on square-root transformed data.
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T fe EoArk W, oE S5 Wl His) ARtellA
A Al A o2 w1 shA R STt vt
& ez FARH AYE Aol AKEFHHAE

o), A% AHelH AYEA el el vl
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Table 3. Two-way indicator table showing ground beetle species indicator value for habitat clustering hierarchy

according to habitat type

Habitat type Scientific name Korean name Indicator value P-value
Sand dune Scarites sulcatus Sz Z2dMH 2| H )| 1.000 *0.025
Dolichus halensis halensis k7 2] )| 0.987 *0.039

Chlaenius virgulifer SR AR EH | 0913 0.067

Craspedonotus tibialis oA H | £ o] 0.816 0.116

Harpalus capito 2] 2| | 0.816 0.119

Harpalus sinicus sinicus S g WX H | 0.816 0.119

Amara hiogoensis 2EEIHX|HY| 0.772 0.304

Harpalus tridens Frul ] H R H 0.733 0.376

Windbreak forest Synuchus nitidus SR A 0.969 0.072
Synuchus cycloderus F2 A2 H A E | 0.894 0.119

Chlaenius naeviger A EL L] T ] | 0.739 0.306

* P<0.05
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