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Chi-
Parameter Estimate SE square P

3h
Low SM —-05619 0.1559 1299 0.0003
High SM 0.3308 0.1203 756 0.0060
Low pH —-1.0752 0.2126 25.59 <0.0001
High pH 11209 0.1551 5221 <0.0001
Unshaded —0.4382 0.0946 2145 <0.0001
Shaded 0.4382 0.0946 2145 <0.0001

15h
Low SM —0.6604 0.1572 17.64 <0.0001
High SM 0.4491 0.1183 1441 0.0001
Low pH -12876 0.2644 2372 <0.0001
High pH 1.1209 0.1551 5221 <0.001

18 h
Low SM —0.6826 0.1630 1755 <0.0001
Medium SM 0.2451 0.2225 4.01 0.0452
High SM 0.4375 0.1220 12.86 0.0003
Low pH —1.2083 03145 1476 <0.0001
High pH 1.1869 0.1742 46.40 <0.0001
Unshaded -0.2416 0.0899 7.22 0.0072
Shaded 0.2416 0.0899 7.22 0.0072

(T2l 2-10] AlZH ¥ £2= Exo| #7 W4 24 A1
A= Sugalski and Claussen (1997)

O =252 AeZ g that A+(Davic and Welsh 2004)
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Paired Difference

Stgnificant
probability
(two-sided)

95% Confidence
D £
Standard Average of inferval of the differences t ;S:;i;

Average L
= deviati tandard T T
viation  stan etor — NG

limit limit

Ismpeminre i ovipgaiion 2 3.0948 3673 15000 29651 6078 0 000

sites-Temperamre of mainstream

ra

Sovnd vohume of oviposition
sites-Sound volime of -69 9.1703 1112}
mainstream

(32 2-12] ABANTE) Mtn} 42 U 2ol B
A& 71734 5(2016)

-0.1044 -46650 -6.191 67 000
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= 55 A% 718 adom Fo AHZA AHE AAPs}e FTL 84
(Krebs 1989)

- T X3l AE A, AEES 9, T 4 A 2 A4 &HY A
B2 JEYA®Bar et al. 1984; Zimmerman 1985), &¥ T%, £ tA
A E&of tigk A 2 (Connell 1975)E A3

O 9ol Aol tig AFE FAd 9 W&E E 9 9F B4y )
AE B4 5 A3 gste S o] &allska(Avery et al. 1993)
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o] zolZ A%k @ Z A AHH A F(Kronfeld and
Dayan 1998), #ele tigh tj¥4 F)(Putman 1984), ©7]7tel] digh AR
w+ ¥kd(Inger and Bearhop 2008) 5¢] &A1 Aol Y&
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Item Axolot] Carp Tilapia

Area % Area % Area %
POM 0.64 1350 1927 27.10 9305 71.08
Plants 0.65 19.52 2387 4398 2566 20.01
Filamentous 0.12 625 396 562 1037 578
algae
Zooplankton  0.08 428 558 564 036 072
Small 0.30 1505 413 265 007 013
Crustaceans

Chironomids 111 19.63 603 660 051 208
Hemiptera 0.00 000 001 001 0.00  0.00

larvae
Unidentified 0.25 11,18 3.21 526 003 010
insects
Other 0.18 329 002 004 001 002
invertebrates
Axolotl eges  0.00  0.00 021 124 000 000
Other fish 0.25 7.29 053 1.86 009  0.09
TOTAL 3.59 100,00 66.81 100.00 130.13 100.00
= o = H
[O2! 2-16] =8s1t 220522 o HE= 24 &
A% Zambrano et al. (2010)
227
N
N
18] N
4
16 h
Z
= H
@
12} i %
."'.__ Tilapia ,"‘
10} g
=
8 i : : :
35 30 25 20 15 10
d"C
== ole =
[0 2-17] =8=5t 2201552 HEY Seldla B4 A

A+ &: Zambrano et al. (2010)
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(Class Gastropoda) 7.9%, <%A17(Class Amphibia) 7.3%, A v]7HClass
Arachnida) 4.2%, 73 =o17}(Class Osteichthyes) 4.2% o2 el

- 53R AN % WATE, WA £, %A SE 24P

O BHLHE oI7EEFY ARAH ERYY % B BHGFIE

- AR BT AN R FE AT, AN 91 g
B FE FHY AR AR 5 8 AY W AZRAA =S E A

- F 30hAC e ANEE BAS AAT A3t 11Z 30F 208744
3]

- WEo] fREE AA}T ARoH, HHRZ3} S24F7} wol 1}
Ehg

- B3] AuEs} A4 Hole] TLI5%E XAEH $HergS

4
2 .
o N [
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mipte Diptera Lepidoptera
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O 123 ZANA F 1159 FAF A4S SAsde

- olgjoll FIXAE Tl ol7IETEH WEo] AAS FIIE EQlst
A
[# 2-3] cHEEHA| RABAZTAE S8 FMTF M4 g

&g =g aEHER

1 | Hynobius leechii 5% A, 14, ¢

2 | Onychodactylus fischeri | 18] X8| =55+ AA, A&

3 | Bombina orientalis ) A, 14, A5

4 | Bufo gargarizans 4] AA, A&

5 | Hyla japonica AT A, A=

6 | Rana nigromaculata ! A, 74, e, =EZ

7 | Rana coreana g A A, A&

8 | Rana rugosa =7H72 g A

9 | Rana dybowskii N =t AA, T4, AR

10 | Rana huanrenensis A=A T2 A, A&

11 | Rana catesbeiana k47072 AA, T4, B
A5 WAZFHA2014), * 22 AASA ZAA AT FAH F

2. ZAE DU EZ 3 2x4tot of18294(2015)
1) 7
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A 2] = (P) % 0.450
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ot e scale 0-3 0.096
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550 = F scale 0-3 0.002*
TFTEIAEE(D) 7N 0.001*
TEZREE(F) N 0.156
—’F%Z‘}—f—%(ﬂ]) 7N 0.402
o FEZEE(EFT) nf 0.560
7o
AN =F scale 0-3 0.025*
¢4 3 =(G) % 0.003*
o4 37 =(P) % 0.278
&4 31 =(C) % 0.736
49 =(B) % 0.119
Ed Ads= % 0.000*
EoF pH - 0.096
A5 cm 0.591
TA 73 scale 0-3 0.000*
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FAZ cm 0.026*
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27 Wz BSE) Wald' s p
statistics
ZFZ s 2.120(0.886) 5.721 0.017*
S ~0.203(0.689) 0.087 0.768
o FEZEZE() | 0.516(0.922) 0.314 0.575
e A v 0.047(0.125) 0.142 0.706
FHT =G | -0.127(0.062) 4155 0.042*
EoF AU&% | 2.620(1.826) 2.060 0.151
FA $3 3.503(0.910) 14.800 0.000*
A DO ~0.024(0.029) 0.696 0.404
FAE ~0.005(0.004) 1671 0.196
* 005> p
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O FA B4 WG FoA
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e (mm) | (mm)
(mm)
WAM [ 1 | -2312 | 023 | 25 | 77.85 | 463 | 12.05 | 10.85
WmAM | 2 | 2375 | 333 | 62 |101.25| 588 | 143 | 113
MAN | 3 | 2405 | 222 | 14 | 624 | 39.35 | 10.35 | 8.65
WMAN [ 4 | 2470 | 226 | 0.7 | 487 | 298 | 83 | 7.25
wAMe |5 | 2276 | 200 | 53 | 925 | 589 | 108 | 8.15
WA |6 | 2398 | -137 | L1 | 554 | 3425 | 88 | 7.5
WAM | 7 [ -2393 | 036 | 36 | 8.3 | 50.15 | 1215 | 95
WA | 8 | 2335 | 112 | 28 | 7535 | 456 | 1235 | 9.65
MAM [ 9 | -2366 | 035 | 08 | 55.3 | 316 | 9.1 8.4
Fea3 | 10 | -2445 | 021 1 50.7 | 336 | 83 8.3
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mAM3 | 1 | -2457 | 3.38 19 | 824 | 485 | 122 | 935
mAM3 | 2 | -2378 | 352 18 | 822 | 468 | 114 | 935
wmAM3 | 3 | -2420 | 5.19 15 | 752 | 4335 | 113 | 84
WA | 4 | -2411 | 350 21 | 865 | 488 | 11.75 | 9.45
mAM3 | 5 | -2416 | 2.86 1.7 | 76.95 | 454 | 11.05 | 9.2
MAN3 | 6 | 2415 | 356 24 | 91.8 | 486 | 124 | 103
WA | 7| 2447 | 3.49 16 | 80.5 | 45.25 | 11.95 | 8.1
mAM3 | 8 | 2412 | 3.60 19 | 8365 | 46.6 | 11.95 | 8.25
MmAN3 |9 | 2367 | 278 1.7 | 80.85 | 443 | 113 | 87
Ao | 10 | -2343 | 594 | 58 [150.05| 73 16 11.6
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Z°l | (mm) | (mm)

(mm)
WA 4+ 1 -22.49 1.59 3 96.8 51.2 11 8.85
01 A 4k2 2 -23.68 2.02 2.1 92.5 58.9 10.8 8.15
WA 4F2 3 -23.29 1.47 2.1 91.9 47.7 11.05 7.5
WA 42 4 -26.72 1.55 1.7 63.9 46.55 10.7 8.05
el K 5 -22.52 1.63 1.4 86.55 45.2 10.8 7.6
WA 2k2 6 -23.16 1.48 1.4 72.9 45.95 11.2 7.4
w1 A 4k 7 -23.58 0.91 0.6 57.7 30.15 8 5.8

9 A 2H 8 -22.61 1.04 2.1 100.9 52.8 11.65 8
A4 9 -22.93 2.38 1.8 90.9 48 11.1 74
] 2H3 10 -23.47 2.73 2.4 93.35 | 51.35 11.5 7.5
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SIniSt]
= Y374 75H1(2009), EE297] oA E A= BEZFAL
71744, AR, oA+ 71]**}711%?4 Ao 2 B 28 54 d=d

73 Al EF3] A 30: 344-352.

o) 239 212004, 2014) 1,22 g A =}

A A2015) AthE EUEE 2 Bt

H52012), AEE A AR A] o] AHE o] e A - o[ F
EA4 Aol Aerista ik AARSH =

S, E5F, T, oAl ol2AQ014) HAATEH Edrdol AAst
= FAF} 35/ AAT 54, 103 147-15L

(2017), =W A2)st= BE97]1% IF "%-o|(Kaloula borealis) 2 t©F
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S, olAX, FAB19%), EFFH AYAHEFTFY] HolAd 2 A
%/‘Pﬂ #e AT FHNESS A 14: 195-203.
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o
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3 SRS AT AAR] BA SAYEFH I 24 175-189.
ARAQ017), AR FH FA W FAY VAT HE D AAA A
FEUSEL hehel AASH) R

A W FAR AT e A4

A HAS) R,
A, AW, Nu)%, AP, B2 ST Aol
24, B3B3 338-344,



Avery H. W., J. R. Spotila, J. D. Congdon, R. U. Fischer Jr., E. A.
Standora, S. B. Avery (1993), Roles of diet protein and temperature in
the growth and nutritional energetics of juvenile slider turtles,
Trachemys scripta. Physiological Zoology 66(6): 902-925.

Bar Y., Z. Abramsky, Y. Gutterman (1984), Diet of gerbilline rodents in
the Israeli desert. Journal of Arid Environments 7(4): 371-376.

Best M. L. and H. H. Welsh Jr. (2014), The trophic role of a forest
salamander: impacts on invertebrates, leaf litter retention, and the
humification process. Ecosphere 5(2): 1-19.

Blaustein A. R., D. B. Wake, W. P. Sausa (1994), Ampbhian Declines:
Judging stability, persistence, and susceptility of popilations to local and
global extinctions. Conservation Biology 1: 60-71.

Burton T. M. and G. E. Likens (1975), Salamander Populations and
Biomass in the Hubbard Brook Experimental Forest, New Hampshire.
Copeia 3: 541-546.

Connell J. H. (1975), Some mechanisms producing structure in natural
communities, a model and evidence from field experiments. In Ecology
and Evolution of Communities (M. L. Cody and J. M. Diamond, Ed.):
460-490. Harvard University Press. Massachusetts.

Davic R. D. and H. H. Welsh Jr. (2004), On the ecological roles of
salamanders. Annual Review of Ecology, Evolution and Systematics 35:
405-434.

Dillard L. O., K. R. Russell, M. W. Ford (2008), Macrohabitat models of
occurrence for the threatened Cheat Mountain salamander, Plethodon
nettingl. Applied Herpetology 5: 201-224.

Fauth J. E. and W. J. Resetarits Jr. (1991), Interations between the
salamander Siren intermedia and the keystone predator ANotophthalmus
viridescens. Ecological Society in America 72: 827-838.



Fry B. (1991), Stable Isotope Diagrams of Freshwater Food Webs. Ecology
72(6): 2293-2297.

Frisbie M. P. and R. L. Wyman (1991), The Effects of Soil pH on Sodium
Balance in the Red-Backed Salamander, Plethodon cinereus, and Three
Other Terrestrial Salamanders. Physiological and Biochemical Zoology
64(4): 1050-1068.

Grover M. C. (1998), Influence of cover and moisture on abundances of
the terrestrial salamanders Plethodon cinereus and Plethodon glutinosus.
Journal of Herpetology 32: 489-497.

Hobson K. A., J. F. Piatt, J. Pitocchelli (1994), Using Stable isotopes to
determine seabird trophic relationships. Journal of Animal Ecology
63(4): 786-798.

Houlahan J. E., C. S. Findlay, B. R. Schmidt, A. H. Meyer, S. L. Kuzmin
(2000), Quantitative evidence for global amphibian population declines.
Nature 404: 752-755.

Inger R. and S. Bearhop (2008), Applications of stable isotope analyses to
avian ecology. Ibis 150(3): 398-416.

Keen W. H. (1982), Habitat Selection and Interspecific Competition in Two
Species of Plethodontid Salamanders. Ecology Society in America 63:
94-102.

Kiesecker J. M., A. R. Blaustein, L. K. Belden (2001), Complex causes of
amphibian population declines. Nature 410: 681-684.

Krebs C. J. (1989), Ecological Methodology. Harper Collins Publishers. New
York.

Kronfeld N. and T. Dayan (1998), A new method of determining diets of
rodents. Journal of Mammalogy 79(4): 1198-1202.

Min Mi-sook, Hae-Jun Baek, Jae-young Song, Min Ho Chang, N. A.
Poyarkov Jr. (2016), A new species of salamander of the genus



Hynobius (Amphibia, Caudata, Hynobiidae) from South Korea. Zootaxa
4169(3): 475-503.

Putman R. J. (1984), Facts from faeces. Mammal Review 14(2): 79-97.

Semlitsch R. D., K. M. O’ Donnell, F. R. Thompson III (2014), Abundance,
biomass production, nutrient content, and the possible role of
terrestrial salamanders in Missouri Ozark forest ecosystems. Can. J.
Zool. 92: 997-1004.

Sugalski M. T. and D. L. Claussen (1997), Preference for soil moisture, soil
pH, and light intensity by the salamander, Plethodon cinereus. J.
Herpetology 31: 245-250.

Walton B. M. (2005), Salamanders in forest-floor food webs: Environmental
heterogeneity affects the strength of top-down effects. Pedobiologia
49: 381-393.

Welsh H. H. Jr. and S. Droege (2001), A Case for Using Plethodontid
Salamanders for Monitoring Biodiversity and Ecosystem Integrity of
North American Forests. Conservation Biology 15(3): 558-569.

West J. B., G. J. Bowen, T. E. Cerling, J. R. Ehleringer (2006), Stable
isotopes as one of nature’s ecological recorders. Trends in Ecology &
Evolution 21(7): 408-414.

Wissinger S. A., A. J. Bohonak, W. H. Whiteman, W. S. Brown (1999),
Subalpine wetlands in Colorado: habitat permanence, salamander
predation, and invertebrate communities. Inverterbrates in freshwater
wetlands of North America 31: 757-790.

Wyman R. L. (1998), Experimental assessment of salamanders as predators
of detrital food webs: effects on invertebrates, decomposition and the
carbon cycle. Biodiversity & Conservation 7(5): 641-650.

Zambrano L., E. Valiente, M. J. Vander Zanden (2010), Food web overlap
among native axolotl (Ambystoma mexicanum) and two exotic fishes:



carp (Cyprinus carpio) and tilapia (Oreochromis niloticus) in Xochimilco,
Mexico City. Biol Invasions 12:3061-3069.

Zimmerman E. G. (1965), A comparison of habitat and food of two
species of Microtus. Journal of Mammalogy 46(4): 605-612.

FREE o] AETYA F3 o)A
URL: https://species.nibr.go.kr/index.do
=GRS 73] EH o)A
URL: http://www.krsh.co.kr/rb

AR SAZAA RN 2 EXDEA T

URL: http://egis.me.go.kr




SE 1 20 PMF 27 A

Class Amphibians A7}
Order Caudata =% % 5(f75)
Family Hynobiidae (Cope), 1859 =55
Genus Hynobius (Tschudi), 1838 =&%<4
Hynobius leechii (Boulenger), 1887 %% [Gensan Salamander]
Hynobius yangr (Kim, Min and Matsui), 2003 178] =35 [Kori Salamander]
Hynobius quelpaertensis (Mori), 1928 A|5=%%% [Jeju Salamander]

Hynobius unisacculus (Min, Baek, Song, Chang and Poyarkov), 2016
wntx %% [Korean Small Salamander]

Genus Onychodactylus Tschudi, 1838 Z ]| H =5 5<%

Onychodactylus koreanus (Povarkov, Che, Min, Kuro-o, Yan, Li Lizuaka
and Vieites), 2012 gt= 28] X8 =55 [Korean Clawed Salamander]

= Onychodactylus fischeri

Family Plethodontidae Gray, 1850 ¥|F%=% %3}

4

Genus Karsenia o7 =& %

Karsenia koreana (Min, Yang, Bonett, Vieites, Brandon and Wake),
2005 ©]7]1%=%% [Korean Crevice Salamander]

Order Salientia 7§ -2 &(F-v] &)

Family Bombinatoridae Gray, 1825 F97-2] 3%}
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Genus Bombina Oken, 1816 371784

Bombina orientalis (Boulenger), 1890 #3702 [Oriental Fire-bellied
Toad]

Family Bufonidae Gray, 1825 F744]|34

Genus Bufo Laurenti, 1768 F71]<
Bufo gargarizans (Cantor), 1842 S744] [Asiatic Toad]
Bufo stejnegeri (Schmidt), 1931 &F74 4] [Water Toad]

Family Hylidae Rafinesque, 1815 #7)+-2] 3%
Genus Hyla Laurenti, 1768 7)+2l<5
Hyla japonica (Ginther), 1859 A 7172] [Japanese Tree Frog]

Hyla suweonensis (Kuramoto), 1980 <7702 [Suweon Tree
Frog]

Family Microhylidae Ginther, 1858 ©§%-o]x}
Genus Kaloula Gray, 1831 wj-&°]<

Kaloula borealis (Barbour), 1908 =§-&-°] [Boreal Digging Frog]

Family Ranidae Rafinesque, 1814 7)-+&] 3}
Genus Rana Linnaeus, 1758 7}2]<
Rana coreana (Okada), 1928 g+=4+7)+2] [Korean Brown Frog]

Rana dybowskii (Ginther), 1876 EwFak7i++2] [Dybowski’s Brown
Frogl = Rana uenoi
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Rana huanrenensis (Fei, Ye and Huang), 1991 A=Akl
[Huanren Brown Frog]

Genus Pelophylax Fitzinger, 1843 1%/} 24

Pelophylax nigromaculatus (Hallowell), 1861 Z7}+-2] [Black-spotted
Pond Frogl = Rana nigromaculata

Pelophylax chosenicus (Okada), 1931 =702 [Pond frog]
= Rana chosenica
Genus Glandirana Fei, Ye and Huang, 1990 712l

Glandirana rugosa (Temminck and Schlegel), 1838 <71-&]
[Wrinkled Frogl = Rana rugosa

Genus Lithobates Fitzinger, 1843 3478 <
Lithobates catesbeianus (Shaw), 1802 #2772 [American Bullfrog]

= Rana catesbeiana
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