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Annual Variation on Observation and Activity Pattern of Korean Chipmunk (Tamias sibiricus)

in the Seoraksan and Jirisan National Parks, South Korea™
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ABSTRACT

This study was conducted to identify annual variation of observation and activity pattern of Korean chipmunk

(Tamias sibiricus) using camera traps in the Seoraksan and Jirisan National Parks, South Korea from May 2019

to May 2021. The annual variation was identified based on the observed frequency through weekly

observations. Daily activity patterns of the species were also analyzed by season. The daily activity pattern of

chipmunk appeared to be constantly diurnal across the years regardless of habitat or season. The Korean

chipmunks living in the two different regions were observed in different time periods throughout the year. While

the chipmunks inhabiting the Seoraksan were observed from 18" to 45" week, the chipmunks inhabiting the

Jirisan National Park were observed from 7™ to 48" week. This may be influenced by the hibernation period

of chipmunks in the two different regions. In both regions, chipmunks were most frequently observed in autumn.

It is considered that seasonal variation on population dynamic and activity patterns of chipmunks were reflected

in the observation frequency. Although the observation frequency of camera trap is an indirect indicator and

thus having a limitation that it cannot distinguish the population density and amount of activity for the target

species, camera trapping is still an effective survey technique for monitoring mammals due to its high

accessibility and easy use.
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Fo) S olafely] sl MAT A%, AES 9ot
e e elsie AL Baolt. et £o| P5
el M2 AL vl o uf(Decoursey et al.,
2000), e AZHE 77| = RHEREE of2] RS 1A
2 xglslar Qlu) dF A& F7](annual activity cycle)=
G 19 F712 dofihs B, WA, 4%, ol 5 9
AESH A ojulsitt, olelst £ AU ) v

5] A=t el A2l (biological thythm)o] vt %3S

= Zo] otz A wE &7 9] wste] ofsf =27
2} e-FEt(Waltee et al., 2009; LaZerte and Kramer, 2016).
53], thetF1<&(Tamias spp.)oll &3+ 529 WA7]19}F ¥
A7l 7123 d2AZre] #ish A7/ Al U
ol o] FFS W Aoz d#A AtiKenagy, 1981;
Kawamichi, 1996).

dd PF HH2 sFE 7|2 2F2 o] Hstof| vk
gto] st pH/FAS WSt djde ou|gith o]9f
2 A7 A 9l(temporal niche)= Holu} B, sEAA;
@} 7o 27} A (inter-specific interaction)?] Gk W=
th(Botts et al., 2020). Eu|o]| AA5l= FRoF(Tamias
striatus)©] 75- =4 Y5 o] AR EH LA f]3d0]
Z7Vele] REE0] WolA tHDecoursey, 2000). E35F A<

W iKSciuridae)©] Y 5 - A wE 7)<
st oa) P W= Ao R dEA glck(Schweiger
and Frey, 2021).

SHte AA|of BEES = oFHF(Tamias sibiricus)= 3¢
Ao HAFE F2 FAFY 2%, Y 52 4l
o QoA F&2 FE3ttHlo et al, 2018). THEHE G2
1} Hol|g AAFAY FHsk=t, SR riEFet g ¥
olZ} FH=o] FefElo] lthRoots, 2006). ThEF] ] A
T A F7= 285 gA7Ist, 53 A5 A% 23]
A7 S 7HA]H, 7FEo] 9ol ]S g (hoarding)S §F
5] EHstcHForsyth and Smith, 1973; Suzuki ef al., 2002).

e AEEE FREE 35 dEHy g 2
AT ez Q5] FHS oFol A7 g} 7HsE E
gl FAA 7 e ASAoR ofe] x]99] HATE B
UEFT 4= 9lo] 335 Hee AFatr]o §-olsithBurton
et al., 2015). 121} oz] FRIAIAM7IH S o] 83 ZHF
o] qF A= TESHA et AHo|tkBanjade er al,
2021). ojof & A= FlAA 7 EtE E-gato] AHekit
I} A2t FHEUe Aashe tiF Q] A dES ohet
a17] il A=)
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2. ZAEM

chetzie] W ES W] gle) Aotk x|2l4k
S22 9lof) QLA A7H 2K Trel 20J; GISupply, Inc)E 4
Aslo] A% eAstArh. FolAes e
400me} 1,200m Aol 154, 800m ] Fof 2ef4L A%
slo] ZEER 2k7k gy A5tk Figure 1). 52
ALR7IH ke A0 @ HE o S0em Aol A Egon,
Exbo] ZAEAL A 102 Zole] o] HojEEe
Agselet 7F AW LALS(rap-day) s PR
215591, A2JARE 2389900191tk EHQl HiHYLS KA
of o-g5l7] $1slo] o)A GAkuhe] &l 7Hzo] 305 o)A
ol AfEre Awsto] olgalar

= Aelo] AAlels taixle] ol% Wik opke selel]

gisto] E2E A S8 FAU(-SIPE o] FA1
RIS Ak Yozt = A 99 A5 ik
2 vliely] Sisted AW WE Fgelsich cheke] U
Fs e IA AFER ipo] A UE FAXE 24
3}t Schweiger and Frey, 2021). 915 32k oFAof ojst
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Figure 1. Location of study sites (black circle) in Seoraksan and Jirisan National Parks, South Korea.
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Y W 242 9)5e] Wand and Jones(1994)2] thals
4= Z¢|7191 A8 AHunivariate plug-in selector)E 0]-&3}
o] H&lxK(smoothing factor)S A3}y 4L 335 I
B BA o A= &3kx}E (circular data)S $]3}F Tayler(2008)
o] WlE o]gsto] HEIAE A5t

T+ Ao MAsk= i 9] As vk ot dd 3§
s HEo] FHEe= At F3AS(overlap coefficient)
£ o]&sto] A A= T E2Y Ad U=
4 T4 o SHEE WA UEilT 07 17149
9] 7} thRidout and Linkie, 2009). 53 J=x= 53
A4=71 0.5 olstolH w2’ 0.5 23} 0.75 o]3fo]H ‘Tha

=2, 0.75 1o ‘ufL =2’ o g HE5F i Monterroso
et al., 2014). T}k 9] AF 2 Pl tigt FHAT=
FE (HoME n=162, A|Ejak n=222)E TEste] T3
4= A4E o] &stqlth dY A e diE s AT
A #E H(EE 4 75 vvhE gste] S (Adk
n=14, 2] 2j4k n=36)} o} (A Mk n=91, #| 2|4k n=58),
7H(A ek n=57, A|gj4k n=120)] tisto] FHAG Al
£ o853tk FHAl= 1,000719] FEAEH(bootstrap)
HES o]gsto] Hga 95% AlFFIHCI, confidence
interval)& F4F3TE HE FAEAS L&A T2
2 R(Ver. 4.13)1} ks’ 9} ‘overlap’ R T|7| X & o]-85}9]

(a) Seoraksan

A A5} tDuong, 2007; Meredith and Ridout, 2021; R
Core Team, 2021).

1. CHFIl 15 B3t ol

Aottt AEjak 3ol MAske v o] FAhE
WES T TR e Slck(Figure 2). Aot = HE
YoMz 1852 E 45527k o] that 7L HEE L
H 2AZIE S F 1623] WSl AAt Sl
AAEhE R TR 8] BEEG o F
2225] WEEE FAE BN =S AvEd Hdopit =
AFAol A= 395340 & 2132 thgz7} 7% wol o
2L, ARt oA = 4453t F 5082

=

aslo] 714 2o BANES Btk T Aoje] 22y
o] djslol Al W 2HAE o] A% WA o
AFS TR GenyolrkFigure 3). F 1|010] A% W
OFA} Abo] ZHAZ( A4)= 0.55(CI95%: 0.47~0.62)F L}
Eputey.
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Figure 2. Differences in weekly observed frequency of Korean chipmunk (Tamias
sibiricus) between (a) Seoraksan and (b) Jirisan National Parks, South Korea.
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Figure 3. Difference in Kernel density estimates for weekly observed frequency of
Korean chipmunk (7amias sibiricus) between Seoraksan and Jirisan National

Parks, South Korea.

F} r;}ah_]% FH7NZE St F7H SR Aoirt A
HolE Y= AS ARt S FHAHE A,
SH A7l AYof wheh gekiti(Roots, 2006). T2
SHAZI9F 717HE 7123 HEe] Holu & 5 dF H|
of Aagt Ao 7o Y Wol AAEHE AeR
oA QItiKenagy, 1981; Kawamichi, 1996; French,
2000). Aotakal it SEFHe A, e e 7]
o] 2ol alstel 44719 HEALY Hol7} WA
HoiXu et al., 2019). 53], oh&H] A+ FUHEF &
A} S| wol 19| M) 7] L W Ao ol
A Qlo](LaZerte and Kramer, 2016) AoFAT} x| 2jAlk =+
U BEAEG Apolof wet WAk WolAkd 71843
o] & A Yol MAsk= T FHAIol Y U=
Ao i s o)

w5 AelolA] che] BAEL Zolge] 27k
¥ ghoi5o] gasidrkt 7hel th F71sHs Ao
UFERSITE Sohkal, L8 2L F OheRR 2APHS o] 83t
APAo A e & P Bolon, ol AT &
UZFH(torpor), BolAH 7HE/d o] W3} So] AU A
5 2 ®HIEQHDunford, 1972; Elliot, 1978; LaZerte and
Kramer, 2016). £3], thF /AL S5 272714
= o] WAlY] S0k AR 27)7 Z7bska ARlo] &
o AL S AT A7 2A| Folee AR &
A ‘illll(Blake and Gillett, 1988; Bergeron et al., 2011).
Selufel BAF Aje] A €4] 29 B3 B4
B} 68 299 27149 oI 5 2819) WAL A
Ao waslel, deiie] AT Set 2 Ao el

AAzbel e WEES Aes  wehEn
(Suzuki et al., 2002).
2. CiEtF(el Y HS miH

xojzt AGe] 2 thel AU BE A AY Y

= o]&3to] Lret Qlth(Figure 4). Aofika 2=
ol Aaetes o= Bt g, 7Heel BF
WES ke Ao tehitth Aot SHelggel
AAISHE Thle] Q9o W% o) dhek AR FEA%
(A1)= E_o2 AJo]o] 0.77(CI95%: 0.60~0.89), o] 2-7}
2 Afolof 0.81(CI195%: 0.69~0.91), B-71& Alo]of 0.76
(C195%: 0.57~0.91)& E7 vepgct. zjejat =g 5o
AAshE the] A s il gt AlEY A
(A1) GA] E-o & A}o]of 0.84(C195%: 0.72~0.93), o] E-
7he Abolo]l 0.83(CI95%: 0.72~0.91), E-7kS Ato]o]
0.83(CI95%: 0.72~0.92) & =3tt} o]= A1} U
Sh= datglon, FRohF ot F=etehetF|(Neotamias
quadrivittatus)®] AL PF P A AF T35 FYA
2 Yehjl= Aoz dE A Qri(LaZerte and Kramer,
2016; Schweiger and Frey, 2021).

che) Aol W afelo] xjefof W Ajo] ofx] B2
) 3kt 4% W sygol oS Hepak A e

29 Aol Aojo] FHUARNA e B} o}2, 7120l 27t

0.74(CI95%. 0.54~0.90), 0.78(CI95%: 0.66~0.89), 0.84
(CI95%' 0.73~0.92) 0. & /3] =ttt oo dd
s e AED Ao FIFE WA g TP HHS
‘/}EW" Aom wotHEr 99 s e AA, x4
Y T TA A I = AeR A St
(Botts et al., 2020). thaFF 9] EA1x}Q] 119 OIJJ(Fehdae)
ZA)v) 2 Mustelidae), W5, WK Colubridae) 52 jH-
o] ofidom o) ottt S AR Er:%%‘
A& =AUk Decoursey 5(2000)2 & Frhae] 7
T3 AEol AAE ] ot g0l Eoidt ZAlolA FA)
v ol o3t ZAFo] A FrHtkaL ek 344
s S ok o] Aol 42l Ako|7] wfZol
A Adol| W Zpol7t A Aow HhE

2 AtolM s A7 L] NI EE 0] 8510
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Figure 4. Differences in daily activity patterns of Korean chipmunk (7amias sibiricus) in (a) Spring, (b) Summer, and
(c) Autumn between Seoraksan and Jirisan National Parks, South Korea.
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