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The process of capture and translocation during habitat restoration
construction of Kaloula borealis
- A Case Study of Samcheon Ecological River Restoration, Jeonju City -
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ABSTRACT

The purpose of this study is to provide basic data for habitat restoration by implementing a series
of processes of capturing and translocating Kaloula borealis and managing them in artificial breeding
facilities. The study site in Samcheon, Jeonju-si, Jeollabuk-do was a waste landfill site in the past, and
Kaloula borealis was found during the Samcheon Ecological River Restoration Project around March
2018. To restore the habitat, a plan was established to capture, translocate, artificially breed, and re-
lease Kaloula borealis at the site. The capture methods of adult Kaloula borealis were pitfall trap and
drift fence, direct capture, and deep barrels. During 2018-2019, 86 adults of Kaloula borealis were
captured and translocated to artificial breeding facilities. VIE-tagging was inserted under the skin for
monitoring. For artificial breeding, Gry/lus bimaculatus with oyster powder and vegetables were regu-
larly supplied to feed Kaloula borealis. At the end of October 2020, 150 young Kaloula borealis raised
in artificial breeding facilities were found not entering hibernation, so they were managed in a separate

artificial breeding facility. Some young and adult Kaloula borealis currently hibernating will be sched-
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uled to be continuously managed in artificial breeding facilities and released to the restored habitat

in the spring of 2021.
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Figure 2. Process of translocate and artificial breeding of Kaloula borealis
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Table 1. Trap method

Type An et al.(2020) Hong et al.(2017) Choi and Rho(2016)
Site Seoul, Nonsan, Busan Busan Dae-gu
Goal Biomass and Climate Population Population and distribution
factors
Pitfall trap Pitfall trap Pitfall trap+Drift fence
+ Cover * Screen - Cover
Capture - Interval : 2.5 m - Interval : 2.5 m - Linear, mesh
method + Size : 30(h)*x20(w)cm + Trap depth : 30-40cm
Guided trap + Number : 240ea - Site check:2 times a week
- Site check:2 times a week
Release fmmediate release after Release to a new habitat Capture and recapture
capture
Tag VIE-Tag VIE-Tag VIE-Tag
Stages Jan Feb|Mar Apr May Jun Jul Aug Sep Oct Nov Dec OEHJHCQ i_']—?l‘é‘]-O:] O]: ‘5’]—1]:" _%]i 3951% ]éxl 10%‘53_%
Emergence
b _ } 3193 Ch(Sparling et al, 2001). ¥ <17 20181 =]
ivity perio
Fibematicn i T feerte, 729 Y, A2
Capture |
Translocate | ST

Figure 3. Life cycle and Capture/translocate of Kaloula
borealis (Source: NIBR, 2012)
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Figure 4. Pitfall and Drift fence
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o) 1 ® 0 o 34 6} 0
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Figure 10. Results of the captured Kaloula borealis 2018(left) and 2019(right)
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Table 2. t-test results comparing captured Kaloula borealis in 2018 and 2019

Year n Mean t statistic df p-value
2018 8 2.125

-1.090 8.475 0.306
2019 9 6.222
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Figure 11. Input feed for tadpoles in artificial breeding:
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Figure 12. Hibernation status: young Kaloula borealis
born in 2020(left), adult K. borealis (right)



AN

B9 Rho(2016)= "Zo]o] Ahzx

Wgo] QA BAFA F 28 2 o] FHAHA g AT 111
SAK 7he/do] Avka wekE o] AAL AlgS
A7Z1BIGALE A 1 A B of 7l wge] JiA v.g B
& 950 Ay ek ol *Mﬁlﬂ Fg
H1 2EF7} SR 20219 49 ~597 A 2 AT A BEels X9 9 o|F
HALE 3708 o golt). 2021 WAL o3l ) UAAFA 24 R AFALS & W D=
Fole A 867HAl, AA-/HA 15070A] == ohFet Al 9F Wskshe xR t$dte
o AHE T} waba 2020 102 5H 20211 A g AFA A FAA AIE F38) Al
AF OJAZA] AZARES Ul A we] A2t Al AMA A BYE 91 BxF9 o F9
BAE 98 LF8A] FA=E I Sk AbSolls et v]&3 Alzto] 97E7] W
HEol E7HA] @& ofd wWigo] 15070 A o AA AL&IolA A A A3 37
9 AF YR AL dHola Ags UA & 2210 gk ot A A7 2 8stt
& 9Jglo] mol Mo ARG O R o] 3ol A 2e7] wigA] o] o] A X2 99
FA Ol =@yl ARSI ARSA 0] 2~ 20189 X8I FEgERE, 7HEE 34,
o] AL A U FE v F& €] Fu AH2E, 2019950 2IdY 3 F=gE
I SIFEoE ZAYES Zol I o] 9 2], 4& & AR (EeaEoh, A2
o oJ&l W] /A EC] He|Z FFHE AF o] o] &= 9t} 2019d01E 712Y TS A9
g2 HE F4E A GrE 5oz Ho ota AR A FEd2E A gl W]
Jde U 243 B, pve® 5 AAe F o] XA E FHgTh
t}. 2~3am9] ofd wWFo] A EL F3lgt o]+ TINAGTS vlmal B, 2018 26704,
109 oo} AT E 3 13] AT 10 20199l 607HAI7F 28U} 2F 7|7
nte] FEE Hol| 2 FFsisith WA Z x| Ser7ts T3 Ha 3R] 24}
F2 3udl = AdoA Zgd dIAT & 712 FEst] AR Yo B3F AT X
e HolZ AT E A B gal= 3lo] vE25la1(Gang and Joo, 2018)
ol Al HolAF Al 244 7HFE E9A T B 3o A9 2018~2019F o] AFE
sl ol WEo] 15070 A 2 93 M=o A} 3% BHE FET A E ZYVIREE Ee)
4 2v WEolY F& FAE Y8 7t At ¥l & XA Aol BAHCRE F
g 5 e 21E At 2471 24~26% ©] ofatxl AN X o] A wlgolo] At
Wz At FA Sk Ch(Figure 13). g 3l W2, Gl Ajter $4 50em H =
E5iolrt A4 & e AvH AE 4
A B4 Tol x3 e 4FE F Ao
2 FhET] Hong et al.(2017) =&o|7F &
npEl 7~8¢el 7Hg Eet AU HolY]
w o] Eg-o]F AA] o] A7|d] HA|sto]of
E& X 8o] rbesitta shqlnh Egk X8G4
o] 545
=

Flgure 13. 150 young Kaloula borealis in seperate
breeding case

2
>
=
N
)

ol §313 HA K AR BH
A Som o]lfEE EXS E?_]qﬂ—
9k B A7 PR By g0}



112 Qa7 - 05 AR
WAk AR et AARA] QI Tl A ol olAl 9 QIFAMFEA U dig AAA]
A} ghgol] ghitelal A9 o] H& A A7t Besieh e A & RUHPE S 5
o & Uesth &l A21gHe] Ajdel thek A7t 2| SElofof
EYE AAe AFASZCR Rk ALy s, B-AE AMAR el A wgo] A4 FA|
AL FHE AA ARG oA Agksisit. 2 AR #HYE s HaESHAT
I FALS Al Wl3ro] AT A< S 9 (Minimum Viable Population, MVP)¢} &4 &
A ke Holxo tigk A7 2 e} FH A (Minimum Dynamic Area: MDA)®] o} &t
ok BN e A At E B kAT HAFE o] FojAof gt
o] Flo] AN T2l o] Hol1k(58%) 3

H(35%)% Ao& Yeht Q1FAL
& TAA HolFgge] FAZE vl 83 A
o2 JAETHGARES, 2018). BE917] ok A
& AT 5 tel=gkld M2 IFARS A
7]]7\-]]4 'o‘gi.q—;d— 7471—/\1—5}] 7<474 u—]o] 2 o o]:
9, AR AR
O‘D}(NIE 2020). "%o ]9]
Jel et ?XM“’J AbEhe
X}w% A% 3EgE 1
AFAE=
A& 20209 10¥
HE9] ARSAlAE

k. 1A}

ol
= ﬂJ

&

i
= NE‘

Ho

o o o 2 9 o}
o

ofl of

2

(RIS}
mﬂﬂ?

o
[¢

1o O,
oy
- O

oX

h W AEiA 7
21 542 W

i}

Y
rr

[\
S

r_BL

%0194 ié! ‘3-1 *}°Tjr7é°ﬂ

shastn B

References

Ali, W. - A. Javid - S. M. Bhukhari - A. Hussain -
S. M. Hussain and H. Rafique. 2018. Comparison
of Different Trapping Techniques used in
Herpetofaunal Monitoring: A Review. Punjab
University Journal of Zoology, 33(1): 57-68.

An CK -Hong SG -Na SM - Doh JS - Oh KC
and Yi HB. 2020. Comparison Study of the
Snout-vent Length (SVL) and the Biomass
for the Climate Change Sensitive Species,
Narrow-mouthed Toads (Kaloula borealis,
Endangered Species II), at the three differ-
ent areas (Seoul, Nonsan, Busan) of South
Korea. Journal of Wetlands Research 22(1):
8-14. (in Korean with English)

Bennett, D. 1999. Expedition field techniques: rep-
tiles and amphibians. Geography Outdoors,
London, UK, pp. 94.

Cho DG and Shim YJ. 2016. Planning of
Narrow-mouth Frog (Kaloula borealis)

Habitat Restoration Using Habitat Suitability

Index (HSI). Ecology and Resilient
Infrastructure. 3(1): 062-069. (in Korean with
English)

Cho DG and Shim YJ. 2016. Planning of
Narrow-mouth Frog (Kaloula
Habitat Restoration Using Habitat Suitability
Index (HSI). Ecology and Resilient

borealis)



Wpol A4 BATA F

[<lNe]

g 9 o7y o A7 113

Infrastructure. 3(1): 062-069. (in Korean with
English)

Choi SY and Rho PH. 2016. Population Size
Estimation of the Kaloula borealis in the
Daemyung Retarding Basin. Korean Journal
of Environment and Ecology 30(4): 684-693.
(in Korean with English)

Eekhout, X. 2010. Sampling amphibians and
reptiles. Manual on field recording techni-
ques and protocols for all taxa biodiversity
inventories. Belgium: Belgian National
Focal Point to The Global Taxonomy
Initiative. pp. 530-557.

Gang EO and Joo YJ. 2018. Establishment of guide-
lines for endangered species and Ecosystem
Maintenance Function analysis of alternative
habitat & Ecological Corridor. Korea
Environment Institute. (in Korean)

Gyeonggi-do Agricultural Research & Extension
Service(GARES). 2018. Study of mass rear-
ing, disease management and processing sys-
tem for industrialization of Amphibian. (in
Korean)

Hong SG - An CK - Kim HJ - Oh KC - Park SY
‘Na SM and Yi HB. 2017. Ecological
Study of Narrow-mouthed Toad (Kaloula
borealis) Population at Myeongji District in
Busan Metropolitan City. Journal of Wetlands
Research. 19(1): 172-179. (in Korean with
English) Jeollailbo. 2018. http://www.jeollailbo.
com (In Korean)

Jung  YS-Park MO and Koo BH. 2013. A
Substitute Habitat Planning for ‘Kaloula bor-
ealis Based on Wetlands, Journal of the
Korean Society of Environmental Restoration
Technology. 16(1) : 1-15. (in Korean with
English)

Kim SJ and Kim SH. 2020. Developing an

Endangered Species Habitat Management
System based on Location Information.
Journal of The Korea Internet of Things
Society. 6(3): 67-73. (in Korean with
English)

Ko SB - Chang MH - Song JY and Oh HS. 2012a.
Meteorological Factors Influencing Breeding
Biology of Kaloula borealis. Korean Society
of Environment and Ecology. 26(6): 876-883.
(in Korean with English summary)

Ko SB - Chang MH * Yang KS and Oh HS. 2012b.
Feeding Habits of the Kaloula borealis during
the Breeding Season. Korean Journal of
Environment and Ecology. 26(3): 333-341.
(in Korean with English summary)

Ko SB - Ko YM and Lee JH. 2014. Body Size
and Age Structure of Mating Couples in
Boreal Digging Frog(Kaloula borealis)
Korean Journal of Environment and Ecology.
28(3): 281-286. (in Korean with English)

Ko SB :Ko YM and Lee JH. 2015. Effect of
Salinity on the Survival and Growth of Larvae
of the Boreal Digging Frog (Kaloula bor-
ealis). Korean Journal of Environment and
Ecology. 29(4): 533-538. (in Korean with
English)

Ko SB : Lee JH and Oh HS. 2011. Age Structure
Analysis of Kaloula borealis Korean Journal
of Environment and Ecology. 25(6): 861-866.
(in Korean with English)

Korea Meteorological Administration, https://www.
weather.go.kr/

Korean Society of Herpetologists(KSH). 2020.
List of amphibians in Korea.
http://www.krsh.co.kr/html/sub0201.htm]

Mitchell, J. C. - S. Y. Erdle and J. F. Pagels. 1993.
Evaluation of capture techniques for amphib-

ian, reptile, and small mammal communities



114 994 -

HELBPER

£

P

in saturated forested wetlands. Wetlands,
13(2): 130-136.

Ministry of Environment(ME). 2010. List of 100
species of national climate change biological
indicators.(in Korean)

National Institute of Biological Resources(NIBR).
2012. Post evaluation analysis improvement
research of Endangered amphibian rep-
tile(KR) detailed ecological survey and breed-
ing restoration project. (in Korean)

National Institute of Biological Resources(NIBR).
2018. Endangered wildlife at a glance.
https://species.nibr.go.kr

National Institute of Ecology(NIE). 2020. Standard
Restoration Guidelines for Endangered
Wildlife. http://www.nie.re.kr

National Institute of Ecology(NIE). 2021. Endangered
species portal. http://www.nie.re.krfendangered _
species

Park SC - Han BH and Park MJ. 2019. A Study
on the Evaluation and Maintenance for
Alternative Habitats of the Narrow-mouth
Frog (Kaloula borealis) -A Case Study on
the Alternative Habitats of Kaloula borealis
at the University of Seoul-. Journal of the
Korean Institute of Landscape Architecture.
47(1): 76-87. (in Korean with English)

R Core Team. 2021. R: A language and environ-
ment for statistical computing. R Foundation
for Statistical Computing, Vienna, Austria.
https://www.r-project.org

Ra NY - Son SH and Park DS. 2008. Developing
Effective Rearing Protocols for Rana
dybowskii. The Korean Research Society of
Herpetologists Conference Abstract. pp. 8. (in
Korean)

Rho PH. 2011. Research to prepare guidelines for

the creation of alternative habitats for major

species in environmental impact assessment.
Ministry of Environment. (in Korean)

Rho PH. 2016. Relationship between Abundances
of Kaloula borealis and Meteorological
Factors based on Habitat Features. Journal
of the Korean Society of Environmental
Restoration Technology 19(3) : 103-119. (in
Korean with English)

Shim YJ - Cho DG - Park SH - Lee DJ - Seo YH

-Kim SH - Kim DH - Ko SB - Cha JY and

Sung HC. 2014. Development of Habitat
Suitability Index for Habitat Restoration of
Narrow-mouth Frog(Kaloula borealis). Journal of
the Korean Society of Environmental Restoration
Technology. 17(2) : 109-123. (in Korean with
English)

Sparling, D. W. - K. O. Richter - A. Calhoun and
M. Micacchion. 2001. Methods for evaluating
wetland condition: Using amphibians in bio-
assessments of wetlands Washington, D.C.:
U.S. Environmental Protection Agency. EPA
822-R-01-0071.



