- E%"ﬁ'ﬁ, ~

o - o= - — e Sl |
‘m e e . e . o R, - A e el — T i R i PO - ot '

;1) i RRVAC LY
A A




Boifainr

S Z NI/

201 3F~ G THIIRYEE F=8 (RHA - mEHRIES)

‘HY: AhDIRERIKBOERERE

K SREROEZLRRDRE -BE

SEETHIEERARE ST I T 3T IFDREMFRE

IREEITIENZTH.

R =T —ERIC KW EBHIDVERL,

2020FRIFBLYRIURAR2S VLR

2022F RBOxRFEEE (RFcBRMDRES EEEEiME)
XEMEREIER(NT) = #REE I B&(EN)ICSUE,

L@mERDB = ##REiE I BZA(EN)




]I 5 2 R ABE 2

RERFRADZER(EE:H25ha)
WERRIIDS LT —IVEEER T’
WERIAE
wWELDHEDIEDT HN;
ZA2009,90F30,F9F 3007
AT, Faobe,AATTA, 801, AAT =,
TV AATOacm, PHIUAY T, 0o0/\F )T
/\7‘9?‘)’7/\“7‘ RE

& https://www.env. go”a/pa k/k ushiro/

L ming s

Ministry of the Environment

National
Parks
of Japan

Il E i SR Y7 2

LULBAULDIFACKDDIHRA

HARADEREHXRETAI. TNZEOR

AN

BEZEHLT | »UA VT

HAEE  English

ERDSRT V¥
Ibtmetx ()



KUSHIRO Hokkaido Japan in 8K HDR - #lll i [summer ver.] o »

KUSHIRO FJ%

Hokkaido apan

> >| ‘D 0:06 / 3:45 ZOD_)I/LJVTE-:‘HGH%%Z__\ ° g ﬁn -1|'L_

wfE . ST

BERF : 938AE! I (KAR)




T30 F
YERBEE T T DESY, KTHADERE

-IJRIEEL Y FUX S “HEREIR | BRE
-dEBEL Y FT—&2T7 vy “fEREE | B
- BORFEFES 2BENG D BFLBIEYE"
- Pl RAT Y (197T5FEE)

REDY I



2[R —ThERES CRHAENSHREN

w1972(B847)F6H THARYENEmIFER CRROKEEFFE)

w1972(BB47)F11H MmEVVRIJLNREIRDREEHAZTZ XD IFME
>EEL BRI ZFEER

w1973(BB48)F3R gt AisaRAANNS FrlES=MN

FElEERDFFFRIEE DT ESH

gl 8 R 0% Ok

MR aREERCMTD
TS EROBR—

R

ﬂmw&ﬁ'\‘%wlll ol °
i O

i
i

aliHHHHIIER I

L 525;5{55 i 118

géé% 5%: %? j % & -

B L g

ég'gmg“gwei i ngg ,ﬁgf_% .ii?g:, 1973(FB#148) &
i8¢ g T i ;3 - jiigas Al s w5
i 2 i FENESRRODRR

-FFEREICE T SEARRA
S>TMEHILKILBFREDNSO6kmICEDH D



1) 12T - B VAN R I VS 3= M ES KVA/NES =)

w1980(BE55)F: JLY—ILFENESEEMICEEZ
w1987 (B62)F: lFeRENM L EICHEE
w1993 (FE5)F: LY —ILENFESEFFVE =z (FF) R

iEE * 2003 6A 17HKuE

b/ =g ] NHK 70 = 5 kX FEIERERA A AT REE
HLLDE , . (1975) SllEEThsrL e
e IR N LA DBEZ]




sl DTk E AR

w1991 (1) F: MBS ETE
[ERFT Y3t F FH D IZBEE7J<|3’X‘?§J: U 6FOX—bIVIERE | & BHED

w2001(FE13)F: TgIEEmhERmEtiB~Y Ry —T321

= PR
w2021(w3)F: IB2RIEETERHETEYRY—T5 2V IRE
= FHER
[ 2 R EIBATHER A E FEIBETHHAEEI(1991)

NRAY—T3521(2021)



HlE 2[R B A ERR(2003F~)

w2002(F14)F: G- EMZRITERERE] BzRRE
EEDERIT " BABE B 5wmED”

iir2003(3|115)$' HERREABERZS FE
(E-&- TN -HE-NGO-BHEENSH- =

w2005CGFE17)F: MFEREABERAFREERIL RE

“SLY—ILRNEERDEFERIZ ZHEILT
S e REEEOEREIESH SN TS,
SR RE AT S (“BE"E"RETHEE)

~ hRDFEERLDEBIE ~

20058358
(2015%35%)




:\:gﬂJ >/ 3 . ZI'ODE/EEE

ST g @l#ﬁim
;Eﬂiﬂa% ==:vuc;:é£?§100m7b“ﬁ§b)

7, A g /\1

10) & / gk~ plik
D B~FRY AR

558 /D5RTEUE

24 B tA~T4)
REGTH (BOTY) 75

858 / MELicshE
3 4)310]’“'1“&1
@4 Arhi)~ 5 B 4 EGRTTBY P DM
FEHTZTDIRDS
“EROY T 7 A"

D 6R/ME
97 BTa~8BLA
EBEFGREDSA

87 B/ BRDEZ f5hE

%)Ili’t%« F‘O)\ 5”%//:1’7"771(})*-1—1*158



Hexeived. 14 May 300

FITIVIFTDITHDERE

Bevin 10 Ocber 30 | Aspsa: 1 Oasbr 300

DOE 111117148 T 12391

. WiLey

Ecological niche differentiation of two salamanders
(Caudata: Hynobiidae) from Hokkaido Island, Japan

Dung Van Tran'?

Geaduste School of Global
Envirnmertal Studies, Kyoto University
Kyoeo, Japan

‘Wildife Depariment. Vietnam Natonal
Universiy of Forestry, Ha Not, Vieinam
@ Promiotion Network
o

i sation,
shi, Hokkaido, Japun
*Kushim Clty Musecen, Kuhiro-shi
Hokkaide, Japan

Graduste School of Hurnan and
Envronmereal Studies, Kyoto Universiry
Kyoto, Japun

Correspandence
Dung Van Tran, Graduste School of
Global Envieonmental Studies Kyoto
University, Yoshida Hormachi, Sakyo ku.
Kyoto 606
Emait randungfuvOgm#Lcom

o1, Japan

Funding information
Envrnment Resarch and Technology
Develapment Fund, Grant/ Award
Number: JPMEERF2204002

1 | INTRODUCTION

| Shigeharu Terui' | Kazuhiro Nomoto' | Kanto Nishikawa'*

Abstract

factor ecological niche is very impor-
tant to elucidating the distribution of species, and also revealing how closely
related species are able 10 oexist in a particular region, Here, we applied ecologi-
cal niche modeling to develop the ecological niches of two hynobiid salamanders:
Salamandrella keyserlingii and Hynobius retardatus which are co-occurring on
Hokkaido Isand. Japan. We, then, tested hypotheses about ecolagical niche dif:
ferentiation between the two species. Our models showed that the potential dis-
tribution of §. keyserlingil was stictly limited to # small area at Kushiro Marsh,
whille the sultable distribution of H, retardanes was covered widely on Hokkaido
Island. The results revealed the little geographic range overlap and the differenti-
ation an the requirements of the ecological condition between the two species.
We found nonequivalent niches in identity tests and counterintuitive results in
background tests, indicating that S, keyserlingii has used a habitat subset of H.
retardanus. Overall, our result contributed to understand the ecological niche
space, and siggest the histarical formation of these species on Hokkaido Island
‘The models can also be used to aid conservation purpases, such as habitat man-
agement, planning and designation of protected areas

KEYWORDS
ecological niche modelirg. Hynobikdae, Hymabiie miuntaris, MaxEnt, Safumandredla beyserfing

environmental factors determining ecological niche is very
important o elucidating the distribution of organisms

Geographic distribution of species expresses the compli
caed ecology and evolutionary history of species
(Brown, 1995; Soberdn & Peterson, 2005), and is restricted
by their ecological niches (Sexton, Mclntyre, Angert, &
Rice, 2009). It can be controlled by ablotic conditions,
biotic interactions and evolutional capacity of species
(Sobertin & Peterson, 2005). Following the ecological crite-
rion, each species passesses its distinctive ecological niche
space and prevents other species 10 enter the space (Van

when ecological factors driving microevolutionary change
of species contribute significantly by providing sources of
selection (Rissler & Apodaca, 2007).

Ecological niche modeling (ENM) has been developed
as a powerful tool 10 generate environmental suitability
for species based on the relationship between known
localities of species and environmental ~conditions
(Guisan & Thuiller, 2005). The results of ENM have rev
ealed insight knowledge of the envimnmental variables

Valen, 1976). Thus, one of the main questions in ecological  that affect distribution of organisms (Raxworthy, Ingram,
research is how closely related species are able to coexist in ~ Rabibisoa, & Pearson, 2007). Warren, Glor, and Tur
a particular regon (Schoener, 1974). Understanding  elli (2008) suggested using the ENM method to test
Eovlogl Asearch. 00112 wicwnlineitrary oo woursal o 2020 The Eaviegcal Socket o lpan | 1

Tran et al.(2021)
Ecological Research
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