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A Study on the Formation and Restoration of the Amphibia
and Reptila in Mt. Chilbo Area

JEON, Young Ho - Heon Young LIM

Korean Association for Conservation of Nature

ABSTRACT

The purpose of this survey is to find out the habitat of amphibians and reptiles in Mt. Chilbo(Suwon and
Ansan in Korea) and to take conservation measures.

The results are as follows :

1. During the survey Amphibians and Reptiles specimens collected and obsered from the Mt. Chilbo were
classified 3 Orders, 7 Families, 8 Genus, 11 Species and 77 Individuals.

2. The dominant species of Amphibians were were Rana nigromaculata, followed by Hyla japonica, Hyno-
bius leechii, Rana coreana, Glandirana rugosa, Rana dybowskii, Kaloula borealis, and Bufo gargarizans. The do-
minant species of reptiles were Rhapdophis tigrinus tigninus, followed by Elape dione and Gloydius ussuriensis.

3. Amphibians living in Mt. Chilbo account for 42.1 percent of Korea's total species (19 species), while
reptiles account for 10 percent of Korea's total species (30 species).

4. The form of Kaloula borealis, which is Class II of the endangered species, has been identified.

5. The female and male characteristics of H. leechii are apparent during the breeding season, compared to
males with slim forelegs and rounded tails and not inflated by cloaca, while males have thick forelegs, flat tail
fins, and swollen cloaca.

6. The female of the salamander(H. leechii)'s lays her eggs at 11:02 p.m., when the female, lured by the
male to the egg-laying site, laid the eggs in six minutes with a cloaca attached to the branches. The male then
releases the semen from the cloaca, wrapping the egg in it, and then takes protective action as it hovers around
the pits.

7. If the time when the Kaloula borealis and the Hyla japonica lay eggs was delayed, the tadpole adapted
to the low temperature, but it was confirmed that the tadpole died and disintegrated.

8. The conservation measures of amphibians and reptiles are as follows.

As amphibians lay eggs in water, and the larvae live by breathing gills in the water, they must maintain
clear water rich in dissolved oxygen for amphibians to live in. Therefore, the urgent task is to fill the deep
drainage paths and restore the mountain back to natural wetlands in the past. To that end, local governments
in Suwon and Ansan should purchase private land and restore it as a natural wetland.
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As the number of amphibians that are predators increases, reptiles become more diverse and more populated
in a food chain. Accordingly, natural wetlands, habitats of amphibians, should be restored, and it is desirable
for hikers and visitors to use the designated passageways to prevent overhunting by people.

Key words : Amphibia, Reptila, Mt. Chilbo(Suwon and Ansan), Habitat, Conservation
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Fig. 1. Total survey regions (map and course).
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Table 1. Location and size of the obsered area of Mt. Chilbo amphibians and reptiles, identified species

Location(altitude) and

No. administrative region Size and depth Survey status Relative height
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Fig. 2. The status of survey sites at each survey route.
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Fig. 2. Continued.
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Fig. 3. Salientia collection tools and mothods.
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Table 2. Taxonomic list of Amphibia and Reptila collected around Mt. Chilbo from September 10, 2018 to
November 9, 2019

Class Amphibia %A 7 Class Reptila 2+%7
Order Caudata 7]% Order Squamata 315
Family Hynobidae =% Family Colubridae 3}
1. Hynobius leechii (Boulenger) =%5& 1. Elape dione Pallas 751
Order Salientila ¥-7]& 2. Rhapdophis tigrinus tigninus (Boie) 2 50|
Family Bufonidae 7]} Family Viperidae AFFA}3}
2. Bufo gargarizans Cantor +7]H] 3. Gloydius ussuriensis (Emelianov) 214 5A}

Family Hylidae 7 7-2] 3}
3. Hyla japonica Gunther 7] -2
Family Microhylidae 7§ %-°]3}
4. Kaloula borealis (Barbour) ®3-©]
Family Ranidae 7] 7-2] 3}
5. Rana nigromaculata Hallowell 7|2
6. Rana coreana Okada H=AH7l 2]
7. Rana dybowskii Giinther(=Rana uenoi) 5247172
8. Glandirana rugosa (Temminck and Schlegel) &7 7]

Table 3. Individuals of amphibians collected and observed from 3 investigation courses(18 sites)

Species Number of individua
No Family Genus
Science name Korean name A B C Total D
1 Hynobiidae Hynobius ~ H. leechii 5y 8 - - 8 16
2 Hylidae Hyla H. japonica AN 7 3 1 11 500
3 R rugosa SN2 5 - - 5 24
4 ) R nigromaculata 772 16 4 2 22 88
Ranidae Rana _
5 R coreana St Al 2] 7 - - 7 45
6 R. dybowskii kbl g 4 B, - 4 74
7 Microhylidae ~ Kaloula K. borealis 2o 3 - 2 5 305
8 Bufonidae Bufo B. gargarizans F7AH] 1 - - 1 1
5 5 8
, 51 7 5 63 1,053
Families Genera Species
A BFERFTIARA > AU - LUK > AR, AHA)
B : &% — MAA — ZBRA B3
C: AuE - AW} - AR - g3}
D : AR Bl 78 F(A, F4, <ol 3, 20199)
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Table 4. Individuals of reptiles collected and observed from 3 survey sites

No  Family Genus : Species Number of individua
Science name Korean name A B C Total D
1 ) Elaphe E. dione 59 2 - - 2 2
o Colubridae  p, dophis Rt tigrinus §8 2o 6 2 1 9 9
3 Viperidae  Gloydius G. ussuriensis 2| AR A} 2 - 3 3
2 3 3
Families Genera Species 10 3 ! 14 14
A BFEATLEARA — ARG — AEA - ARG, AHRA)
B : 4EFTA — MUAL — FARAH B
C:AuEd - IPh— A0 — 3}
D : ZEAATRL)ANAM A8 /3 F(EA, AH, sl &, 20194)

=2 FAu) stk Ae ol L4ol
H. leechii B. gargarizans K. borealis tadpole

PSS

A |

AR FHsE AT A2 A ezl W a7l
H. japonica Transformation of H. japonica R. coreana

Fig. 4. Amphibians and reptiles observed from Mt. Chilbo.
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O Y iz
S 729 9o

Fig. 5. An endangered species of macke(K borealis tadpole).
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Table 5. Estimation of appearance frequency

. Species Number of individua
No Family Genus - —
Science name Korean name Obs/Try Probability(%) Degree

1 Hynobiidae Hynobius ~ H. leechii EEx 1/4 25 @
2 Hylidae Hyla H- japonica A7) 2/4 50 ©)
3 R rugosa =707 1/4 25 @
4 R. nigromaculata 7)) 3/4 75 @

Raidae Rana nigromaculata 3 ’
5 R. coreana =27 2] 2/4 50 ®
6 R. dybowskii SR g 1/4 25 @
7 Microhylidae ~ Kaloula K. borealis o %o 2/4 50 ®
8 Bufonidae Bufo B. gargarizans F7H] 1/7 15 ®
9 Elaphe E. dione 59 1/4 25 @

Colubridae _
10 Rhabdophis R. t. tigrinus T8 50| 2/4 50 ®
11 Viperidae Gloydius ~ G. ussuriensis 2 A RA} 1/7 15 ®

7 Families 8 Genera 11 Species

Families Genera Species

* @ V.A : Very abudant(76~100%), @ A.B : Abundant(51 ~75%), @ C.O : Common(31~50%), @ U.C : Uncommon(21 ~
30%), ® RA : Rare(10~20%), ® VR : Very rare(<10%)

1) Y= Gt

G - ST 115l diste] Patton(1992)94 Bl ofste] 1870 AR AlellM] 2F AR =
AA Rl Fo 9 Bgol| M2 FANE, &F a8l FHES APEE H7Ie 23 Table 5
o}

A ETFT5%7F He @ (AS: FT)TS TR 159.1%)°10 2, @ (C.0: 32 A7h+-2,
A ], Wao), §8Eo| 42(364%)2 AR S, @ (UC: 31X 28 =i%, &/7a,
], 5 435(364%)°1H, @ RA : 39 HERAL F7H] 23(182%)°1 At} A
A7t BE Fo 5 A st B3 35S =Y S 9ok

37 A mFo] Kol A - BE{AS A o2 Al WETt 36.8%= WERST
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Table 6. Camparison of Amphibian species diversity in Mt. Chilbo and Mt. Gwanggyo
Species Number of individua
No Family Genus AEA FNE FaA FHE
Science name Korean name v 7
(A) (%) ®) (%)
1 Hynobiidae Hynobius H. leechii EEx 8 12.7 7 8.6
2 Hylidae Hyla H. japonica AN 11 17.5 21 259
3 R rugosa S/ 5 7.9 21 259
4 ) R nigromaculata 7N -] 2 349 12 14.8
Ranidae Rana ;
5 R. coreana el e 7 11.1 4 49
6 R. dybowskii BT 4 6.3 11 13.6
7 Microhylidae  Kaloula K. borealis -0 5 7.9 - -
8 Bufonidae Bufo B. gargarizans F7AH] 1 1.6 2 2.5
9 Discoglossidae  Bombina B. orientalis L A Rt - - 3 3.7
6 6 9
- . 63 100 81 100
Families Genera Species
*(A): ZEA e )l A G1E A (A, 20199) ¢ 53 5% 8% 6370A
* (B): FaA Y@ AR)oN A AR A F(AA, 20089) ;53 5% 8% 81714
Table 7. Camparison of Reptile species diversity in Chilbo and Gwanggyo Mountains
Species Number of individua
No  Family Genus APA ZHIT BPA Eun
Science name Korean name v
(A) (%) (B) (%)
E. dione T 2 143 5 15.2
Elaphe )
E. rufodorsata FAA] - - 2 6.1
1 Colubridae  Rhabdophis ~ R. t. tigrinus o 9 64.3 4 12.1
Amphiesma ~ A. v. ruthveni NEFE & - - 1 3.0
Dinodon D. r. rufozonatus FT+Ho| - - 1 3.0
G. ussuriensis 2 AEA} 3 21.4 4 12.1
2 Gloydius Gloydius
G. brevicaudus A AL - - 2 6.1
T. amurensiss o} -2 A=l - - 7 21.2
3 Lacertilidae Takydromus
T. wolteri S - - 2 6.1
4 Trionychidae ~Pelodiscus ~ P. sinensis A2} - - 2 6.1
5 BEmydidae  Trachymus T s. elegance HEAAE - - 3 9.0
1 3 3
- . 14 1 1
Families Genera Species 00 33 00

* (A AR
* (B): FaA

Aoj(1670 )0l A e A (A4A, 20199) : 25} 34 35 14704
dh(4 ZAZ)lA ZAHE A F(A, 2008') @ 53 8% 115 33714
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A A3 vlwe| B Ptk Table 7)0l4 Z2ARE T2, U&7 5|, T70l, 4
Bk ddlof|A] ZA7) < H= o] fr2A -4 Abo] Yo ©A|gke}l FAF B A9 T A
o] 7] WFo 2 HAEA| T A5 Hd AL Q3 Fiolth

V|

S Aol 2AE 289 okF-2gA N, A el BuAk JrelA] Blo] <
sate] ol onl WAk siilel A4 kel ol Ao =R el A
Aom Ae Aoz Az,
A Aejelq ZA1E Aeksh HeANARE A0 Qoo obd 2} ok He Qe
o] wha, ol Q1% WA Fol gk Zlow B,
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Table 9. The process of salamander (. /eechi) laying eggs
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Fig. 7. The process of salamander (4. /eechi) laying eggs.
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Table 10. Transformational differences between A borealis and H. japonica tadpoles in two regions of Mt.
Chilbo due to climate change

Kind peri(?d%iition Egg-planting and habitat ~ Metamorphosis process Special note
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. . . . = = . . R _Q_;‘ )\]—E}}\ 7 ﬁz‘]
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Fig. 8. The metamorphosis process of the A borealis and H. japonica tadpole.

(Pho. 1, 2, 3, 4) : &2 Fhol AHgHste] WE e Waolod Hrl3e &3 o

* Pho.l : =2 Anpde] & ol 23/ &3 ol50] B 3Th2019. 8. 7, 27.5T).

* Pho.2 : W¥o] SAol(6vle])= A SRR, AT SAol(13v)e A2 YERITH2019.8.7.,27.5C).
* Pho.3 : 9% A/lFe] 3ol 4t e}t w7t FokAla vk 2 2% AilFe] &Aole thE] ) KHeolA] ¢ka,
g meEl =g JAH, 24 Ao &2 wE o]k drh2019. 9. 3).

* Phod : 3904 = lem FE A7) WZo]2 WEEFth2019. 9. 15, 23.9C).

(Pho. 5, 6) : €& FFoldA WEHE Rl S P& 0|

* Pho.s @ &4 WololA Sltkelzh e wo] 2 ols LA TH2019. 10. 19, 16.07T).

* Pho.6 : 208 F Ad Fof] wWigo] ol Y o)) WHIE FEetu 2 A WHEFATH2019. 11. 9, 79°C).

1 o

AT ARG ue] BAete] 2FH A@e] e, B 2] By HYL 2 5 9l
ok WhTel el vlelh 4AAE mEo s £ ol Fe) BEs, el £yolt S Jb



78 SIEAIHEENTA| K18AH K1S

oL
o
$a)
T

7olelA] EolA wo] FEsEE £ ofehFe] Fi 5
RS DR E EESERE RS R
e gA= B PA7h vl 99t

_ﬁ

(o]
£
o=
i
Y
olo
o
o
e
e
Y
ol
&
»

6. ZELHf| MAst= UM - ERS| EE O

1) LM F((Amphibians)2} LIE&F(Reptiles)2| MAIKX] AE|

U FE AES B 6‘}1 ol e FoolA ovl EFL ot APl A FIE WAsI
Aai e B AR AFAFA7E Qlojof sta Ho| 7} TR0k grh AEARS Aol = A ko]
g 5 =2 AAF 1% MISE Bo| ol FAFo Ao MAAATh

a3y FHZolle Al A ARRAIYD =3 Aol A o] e B wlgE] flstke] =
A Hof =3 FAle Loz, APy} HQnk o] g HzANM e FAFIT O ol A 5t
R
WEFE FAFIE Bolof o] Z wo] 7 Aot = 9tk FAIAE A, 5] T
Gz} & 4 9ok

ar | 2

g

4Ha

A

2) YA F((Amphibians)2| MAIX| HZ= CHj=H

ol vk A $HOI(EEE
Ao wste] FX7} EOLL;}:WI?;EITE;];E]
ot =g A A,

WEEE 27 We} A7 woE A9
W AR A7 A}

Fig. 9. The site of habitat destruction for Amphibians.



A7) | Z%0) 230 Are st edole] 4B Sz

2004 10¥ 8Y 20054 7€ 17¢ 2009 9€ 6%

Al Holel HA v ) AAeA o1z

2006 99 17¢ 2006 69 18Y 20061 69 18U
L K W ‘ A'.'«‘ :

EERrE R R (3

20104 10¥€ 24¢ 20114 5€ 10¢ 20114 5€ 10¢

A A o+
69 18

S nRo|27, HeAY
20061 9€ 179 20061 6 189 2001

[=))
(=)}

Fig. 10. Mt. Chilbo, where there were many wetlands in the past.



80 SIEAIHEENTA| K18AH K1S

Eol7 THZ i
20063 9 2006 9¥ 17¥

2717 2 B % EERE SRR
20064 9€ 17¢ 2006 9€ 17¢ 20061 6€ 18Y

Fig. 10. Continued.

rob
e
tlo
2
&
o
oy

A7} Poloptt M FIF 5L BESID, A HoldHe 3 & &3 ¢
itk o]dl oA AHALS A o] AAFA R B4delof gt
Eo AFRAIE A A 7L wislsle] A AAGA R YA EAT e dolopd R AR Ak oF

=2 - =2
NFE RES 5 b 598 Dol stk AAHA7} Bolokit BRI WA T, o] E A4
% ol = s FERE WAY & Sl BEel S,
4 &

(o]
?;J:‘
S
fr
=
-
Ae
i
9,
r
(e
ol
K
Jo
o2
rlo
i
9,
>,

(o]
<
=)
fols
ol
o
ol
)
i
3
N
(o
il
oo
Y
l-'>~
(%%
ol
o,
ol



MU - QS / AP —50| Mg - [esaiE 2R & Bt B 81

24 Bre Bo] A|wofof Ao} 7 4 eith ek Auate 2l W SRS WST, 3 A
FA2 AFRANTE Aol AFe Alolth o2 S5kl 29A, A ARAE AAE WY
so] AQAEAR Beke Lol 71 2 Aol

55 AR PR AT oA, A 0z chepgh AL 3
weh e HAAQ ARG S Belalof s, S
w, Akl oste] JHAeIst dojuix Qs A% - WsHe Ao vhgAehh

al FEAIMIER). 17:1-344.
AEH, SAD. 2010 =] FAoFF. dEA AL
2 1 Gt Ao A - [ Aeudd 2 AY @

>
2 of
=
oy
o
to
oy
)
N
=)
r:lo
J?L'
(]
[}
S
o
1 -
(e

A E EA A, 7(1 2):47-6

AAGE 2006, gHe] A -qu—mr. AFARZE 134:10-25.

MY, G, 1978, =4t FMF BEES. Aot w3 Vled e =2 5

dAY, 3. 2018 AEE=H T Lo FA - R AW ISAABESHI] S
SZAF ATFE A 7(1-2):47-63.

APz, ddd, 24k, A, o924 2018, FAF Aei=2, Wk

FdE 9] 391 2015, oJopr|o BB L, WAL

Boulenger, G. A. 1887. On a new species of Hyla from port Hamilton, Corea, based on an example living
in the society gardens. Proc. Zoo. Sec. London, pp. 578-579.

Mori, T. 1928a. On amphibians and reptiles of Quepaert Isl. J. Chosen Nat. Soc. 6:47-52.

Mori, T. 1928b. Ona new hynobius from Quelpart Isl. J. Chosen Nat. Hist. Soc. 6:53.

Okada, Y. 1928. Korean amphibians. J. Chosen Nat. Hist. Soc 6:15-46.

Schmidt, K. P. 1931. A new toad from Korea. Copeia 3:93-94.

Shannon, F. A. 1956. The reptiles and amphibians of Korea. Herpetologica 12:22-49.

Webb, T. G., J. Jones, Jr. and G. W. Byers. 1962. Some reptiles and Amphibians from Korea. Univ. Kansa
Publ., Mus. Nat. Hist. 15:149-173.

Comn, P. S. and R. B. Bury. 1990. Sampling methods for terrestrial amphibians and reptiles. U.S. De-
partment of Agriculture, Forest Service, General Technical Report. PNW-GTR-256.

Margalef, R. 1968. Perspectives in Ecological Theory. Chicago, University of Cicago Press. pp. 1-122.

Pielou. E. C. 1966. Shannon's formula as a measure of speciefic diversity: Its use and misuse. Amur. Nat.
100:463-465.

Row, J. M. and C. B. Yuill. 1997. Landscape-Level Habitat Modeling for Amphibians and Reptiles in Weat
Virginia. West Virginia University, Morgantown, WV 2650(Internet gata).

https://species.nibr.go.kr



4]

82 SIEAIIZENIA MI18A M1E

https:/www.nibr.go.kr (32| BF271%: 2017 717%)

A2 duje] P - R A4G AR} FHL 2] B 2 Begere £ 9
sol 4ETIPY 2 AU AT FPSAh

1 ABEAL Ao 37] 22 1874 Z] el W A 3 #EE FMF 5T 55 8F A, FEF 2%
3% 3% WAAIR A - SR 3 73 8% 115 TTAAIE S8kt

2. PR FAEE TR, ge2 AT, B, dEalTe, S, Sl
T2, WFe], AN ¢o' sk Ak FFRe FHFE FEEolol, e =
W, HARAL o eIt

3. ARl MAshs dAFe FelvE AAT199)0] 42.1% SEHH, AEFe Felvet A
AE(30%)2] 10%el sigE k.

4. BFA7IF T g%ole] A4

5. 28w ¢ - e WaTld 54

[e)

r_‘

l

H

g o s g, A FA0 vige] drjelsl sbsn wel)

Hlele], AL Qrielzt Fm melA mejn) b vt

| O{H
r
i)

o
=
of
=)
rui
ol
o

I
H
%
&‘1-4
fr —
n}

e I
Holw, Fujdre] F20f e 5H0] ok
6. =F 5] A W 114 280 o] FolHl e, Al st AR folE dAle YR
7ROl TS ZolaL 63 Hhel] Atgto] o] ot o]ojA AL Aol S A A Sl
Aol ol 22 F oA U ts dHo] F9E WedA Eiste des FAdth
7. "ol ek AUl Aol =olAle A, AT SR ole Aol Al oy, ol
=Aole WHSH] et Fo] ZelEe S Al

o
=
L2
02
x
Ju
_\-T’_l
Of
Ju
[
HL
pa
4>
o
>
e
pa
Pl
B>
=’>-|=



HAS - QS / HEAM —#0| M - [CBE 2848 L &t 1K 83
Appendix : The date and result of the investigation of the Mt. Chilbo amphibian and reptiles (2015.3.1.~
2019.11.9.)
Investigation date Amphibious Reptiles
2015. 3.1. T8% AA &5
2015. 3.3. SEE A 98 o)A
2015. 3.5. 5% Az
2015. 3.6. 3y 34y
2015. 3.7. To5E T g9elE A+ Fd
2015. 3.12. 5% o4
2015. 3.12. BAs 7 EFE gl
2015. 4.11. E5E ¥4l
2015. 4.12. Sl atE "l /A, EEE ¢9ol
2015. 5.25. A fFY3te 85
2015. 5.27. s HE
2016. 3.26. T8y 45 1
2017. 3.10. ol ALHE A £FE EE¥ 4o
2017. 6.16. 2| A AL
2017. 9.27. s HE
2018. 9.10 :,rTE LR TR
2019. 6.25. e &3l
2019. 6.25. o] A8 e STE AA
2019. 6.25. 3% §A, =l TE A
2019. 6.25. AN &, W7t Fobd {4 FE 5o
2019. 6.29. i = |
2019. 7.13. %%&711%34 o 7|A
2019. 7.26. )] o A
2019. 8.7. UWOl 23 o]
2019. 8.18. AT U2 WFol &30
2019. 8.31. AANTE A, dHTE UL 235 /A
2019. 8.31. AN A
2019. 9.10. w7 A" A
2019. 9.3. AN & ol(thel ), dHTE U §4
2019. 9.5. sioke] v A TE §4, BEe] fA
2019. 9.8. AN AA, me7t #2 o AT F 5o
2019. 9.10. HE7E FE ofd WIo|, dMEF Al
2019. 9.10. o g, 45}174”} AT U2 AE A
2019. 9.15. o wWio
2019. 9.27. iéﬂHLFA A A
2019. 10.5. AATE A, sk U2 Aae 230
2019. 10.12. Bulab) 2] Hﬂ]
ke the] U 01 A o], WEstA] B W o] S o] A}
2019. 10.19. A, 5ok e wze] L)
2019. 10.19. SH T U ““EOl 234 o]
2019, 10.19 & Sl e AA(ALER), S8 &30l FAH A,
T S =l AAAER
2019. 10.19. Sl E] AA(ALh
2019. 10.24. & Sl AE AA(AER)
2019. 10.30. IAE B9 e AATE AR
E& bl AAAeR
2019. 11.9. '
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