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Abstract: This study investigated the home range and characteristics of activities to contribute to
the improvement of management techniques and the successful promotion of management policies
of invasive nutria, which is a representative invasive species of South Korea. Six individuals were
captivated for the study. Remote radio tracking on three of them was carried out followed by the
analysis of the results. The average home range of the follow-up individuals were confirmed to be
0.043 km? at MCP 95%, 0.085 km? at K 95%. It was 0.018 km? at K 50%, which is the core space. In
95% MCP, males exhibited the home range with 0.058 km? showed wider home range 0.046 km?
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than females who showed 0.012 km?, and showed a wider home range 0.015 km? more at night than
during the day. As a result of comparing the results of this study with the case studies of overseas

studies, it is determined that the magnitude of the derived home range is the result of a stable habitat

in which the procurement of food resources is smooth and human interference is limited. The daily

moved distance of males was larger than that of females, with a maximum moved distance of 1,278
m per day. Activity at the study site is high from around sunset to around 6 AM., 10 P.M., 7P.M,, 1
AM., and 5 A M., and high around sunrise and low during the daytime such as 2 P.M., which
reflected the propensity of nocturnal animals to act. The results of this study on the home range and

activity in nutria can be used as useful data for improving the management of invasive alien species

for the installation and operation of traps, the spatial setting of controlled areas, and the calculation

of the amount of resources together with a basic understanding of nutria’s behaviors in South Korea.
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o A w2 dx FA& B ol=t|(Gosling et al,
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2012).
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2014 12¥€3 ¥ 20159 3¥7}A] Figure 1(B)

(A)

. — —
0 25 50 100 150 200

AAE AFHZA A RS ez AlS
okm ofste] SEB B F, o FER, AR,
MAEA, U2l 5 e S22 (field signs)& 18t
wE2or A4 o5 uhotstglil(Lee et al.
2013a; Kim et al, 2019), F8 25 o] 5742 A
SEZEH(Live trap 78cm X 28cm X 33cm, Tomahawk)
AR -8sto] oA A 3ARA L =R A 374A|
s & 6/AIE 228 ltH(Table 1), 224 /WA=
AFAR o]Fsto] AEH} A5, weolA 57149
do| & A AR EE ASstaL 715513
T2 IMAY] A DAE 2 23] TiA|9] dEew
golgict, wEZotY] dAge 243 A%, 4784
of A5, A9 2= HEE 0|83k ZX*"] 7}
SltHAlive 1965; Gosling et al, 1980a; Willner
et al, 1983). ¥ Aol A= Sherfy 5(2006)0] A
AT HEE ol 8ot A% F4 WS 28-S,

cheo] A4S o] gaf AREBHLE,

W= A x exp(-e*Y)

¢

ofr 1o w

Wt body weight, t: number of months, A: asymptotic
valus of body weght (male-6163.2, female-5382.2),
e: natural logarithms (2.718), k: maximum growth rate
(male-6.429, female-5.382), b: growth-rate parameter
(male-0.152, female-0.178)

(B)

Figure 1. Map of the study site. (A) Study site is located in Samnangin, Miryang, Gyeongsangnam-do province in
South Korea. (B) Purple dots indicate remote radio tracking coordinates of nutria.
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Table 1. Information on the Nutria (N=6) captured in the present study

ID Sex w(il gg)ht Head-?r(r)l(ll%/)length (ni)%;h) Period of tracking N(;'o(;t;gior}:::;ed Tracking data

1 Male 4.12 490 12 Mar.2015-Apr.2015 N/A(9) Loss of transmitter
2 | Female | 443 480 14 Mar.2015-Jun.2015 64 Loss of signal

3 Male 6.68 555 more than 30 | Mar.2015-Jun.2015 65 Loss of signal

4 | Female | 4.85 527 18 N/A N/A(0) Killed before tracking
5 | Female | 5.18 570 24 Mar.2015-Apr.2015 N/A(9) Loss of transmitter
6 Male 492 538 16 Mar.2015-May.2015 21 Loss of signal

N/A, not applicable

L AA Y HA Y] Rz LS Sikeset
Cannon(2011)0] AIAIEE 7Fo| 25 F8GITt, &
3 JhA|= Alfaxalone 0,4ml/kgS AR&-3}o] nh3
51911, B¥A17]= Glue—on transmitter(Advanced
Telemetry Systems, model R2030; mass=40g)S
ARESHEE, FE ROk o S-S §dof ol &
st A4 4, IS & 2ol AEA AHte
WA S AU qlof §1A15:2419] ofggo] B
v} 9Uck(Coreil & Perry 1977). ofof & oA
= wE ot aFu £ A vhESof| whE
718 BT, AAA 27 270l whel of 15—
46m 710l 2 745t 4 (LeBlanc 1994)&
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Figure 2. VHF transmitter attachment process for radio-tracking. (A) Capture using live trap, (B) Transmitter, (C) Tail-
transmitter attachment, (D) Recovery, (E) Release for Radio-tracking, (F) Radio-tracking of nutria.
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olgat=d| 1o 83 VHF W& At
(Cochran & Lord 1963), 7§#|2] HAA & A ¢
St Ful> $A17](IC-R20 receiver, icom Inc.)2}
S8 344 oFELH(141-175 MHz, three element
Yagi—Antenna, ATS Inc.), JAAHE 7|5 ¢35t
GPS(60CSX, Garmin Inc.)E 2-&3t%ch, A7)
/l]-z]‘— o=} H]—t:l—o].oq Ao
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S
Fed TH2 IMAE 2R ArcGIS 10.3.1
me range Tools 2 ©]&-3}0]
MCP2} Kernel ¥ 0.2 EA514 T} 297t 53
AAAA 1S Bt HaEFH2E (MCP,
Minimum Convex Polygon)& H% =g Ao
A 7P gol ARS-E= W o= AR 24 WA 7 A
BoHA] g Aol sl R ANtEE IS =
o]7] & 95%2] FEES AF8-5F tHSekerciogulu
et al, 2007; Yang et al. 2008), 12|31 FFer o]
B3l FE WEE A4S 913 31t o] 8= E T
2 333 AL AR Y5 HS AHESHE Kernel
method(Worton 1989)5 W3l H4] 3}‘2“3\5} Kernel
upe] o MCP b BT Bafo] M1, B
oA -84 (flexibility)©] &2 AL EP A 2
thHGitzen et al, 2006), 2= YA Ho||A 555
o YA HEE A2t 35U MCP 95%, Kernel
95%= HA59 a1, 5@ e] AMAE7Hcore area)S

Kernel 50%E 2-&3lo] EA513t

2) &84 4
AAE 54 (Activity) B4 AR
AN A F A7E AZFE 93] 3oL SEE 2
kil 7H>‘<ﬂ.<2} 39 7H =S tnxgg; sHl L,

=
GPS 7]“? Z]—fl’7} o]:xg T2 8z tfst A5 A
2 AREE 4= 9SS AAIE Ensing 5(2014)2] W

|7HdE AL the9)

= =20

AR o2 E&EtgITh 4L ArcGIS 10.3.1(ESRI

Sus is the average speed between two coordinates 4
and B in km/h, Dy is the altitude corrected travel
distance in km as calculated in equation 2 and ¢ is the
time stamp of the GPS coordinate determination in 4
and B in hours
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A1 0,04340,058km?, K 95%°] l/ﬁ 0.085+0,071km?
2 vegtar, AlF7el K 50%00 A= 0,018+
0.014km?& #-1%|QltH(Table 2, Figure 3). 21 &
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TYgt ‘11011}1401 2/ o)A =3
T AR FWAel| vls 71 ol s A E
B HE2 OHU Zpol7h whe s AupE et
et A ] Au|7F dAJshA] ohar, =2 7h

[T

)

e
R g 4
=

v e
T Jo e b

A2

o
Ml e,

=2
¢
3
o
L

of Ao rseloh i o)
< é:_

flo no
I
=
°1N iy
&

N
af
oM,
)

|Sl=tl 4:H]5}H, °1§ °]°}°1 °P74°ﬂ H]
7FAtHDoncaster & Micol 1989,
Gosling & Baker 1989), JFEg|ol= EHojud o]%%
89S HAshal Qlgoe E:ILO]'J_’— QJF7H o] gl
egoletd "ol 2|9 HlojubA] il A 2tsto]
dobte 545 UrEHHE}(AhVe 1968). olofl what
AHAlo] FAT FL& A0 Z 45m(Adams 1956),
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Table 2. Home range size (km?) of nutria by individual, sex and time

Individuals Sex Time

Method No.2 No.3 No.6 Mean Male Female Day Night
(female) (male) (male) (&SD) (N=2) (N=1) (N=3) (N=3)

MCP 95% 0.012 0.104 0.013 (882?;) 0.058 0.012 0.024 0.039
K 95% 0.032 0.166 0.056 0.085 0.111 0.032 0.042 0.097

’ ‘ ' ‘ (0.071) ‘ ' ‘ ‘
0.018
K 50% 0.008 0.034 0.012 (0.014) 0.023 0.008 0.009 0.021

SD: standard deviation; MCP: minimum convex polygon method; K: kernel method.
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Figure 3. Home range of Nutria in study site. (A) No.2 home range, (B) No.3 home range, (C) No.6 home range, (D) view
of individuals. dots indicate remote radio tracking coordinates of nutria. The tracking period for No.2 and No.3

was from March to May 2015, and No.6 was carried out in May 2015. MCP: minimum convex polygon method;

K: kernel method.

Table 3. Distances (m) of nutria’s daily movement

- Individuals
No.2 (female) No.3 (male) No.6 (male)
Mean daily movement = SD 372.1+205.2 831.1+361.1 523.9+337.6
Maximum daily movement 664 1278 868
oflA] =343t Aol mE, Hojo] FRakIL ¢ 0.072km? ALH FFHL 1.38km?E A A|5te] A
AE BN Aolrbs REore] A9 47 A skl BE e 10) Bl81E Bagh v}
0.068km?, 7 0,03km?9] &AL Hl ¥Hd, | et oY E=] FedE AAAY U A 8 T
olxelo] HEaka 9% 1io] MASHE Aol Alsk AR 3, MAAIE v wolxtele] ot 7
7 0,939%km?, 4 0.463km?9] H] 2] H> WA AT § TFT 2 & =th(Hooven

9] gY5do] eIt ghH, Folx|ofjfofA] 423
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Figure 4. Daily time zone activity at the study site of female and male individuals in nutria. The tracking period for No.2 and

No.3 was from March to May 2015.
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