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Abstract: Liua shihi is a national second-class protected wild animal, but it faces threats such as habitat

loss and fragmentation. Therefore, understanding the microhabitat preferences of Liua shihi’s wild popu-
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lations is crucial for more targeted conservation efforts for this species. To address this problem, a field
survey was conducted between April and May of 2023 in 14 forest streams located in Chengkou, Wuxi,
Wushan counties in Chongqing, and Shennongjia in Hubei Province. A total of 34 quadrats with Liua
shihi distribution and 26 control quadrats without Liua shihi were established, and 14 microhabitat factors
were measured in each quadrat. The results showed that wild populations of Liua shihi tended to choose
areas with more silt sbstrates and avoided or did not choose areas with more rubble, rock and gravel
substrates. Significant differences were observed in water chlorophyll a, dissolved oxygen, turbidity, river
width, conductivity and water temperature between Liua shihi distribution quadrats and control quadrats,
whereas no significant differences were found in air temperature, altitude, water velocity, vegetation
cover, air humidity, river depth and water pH. Among these factors, water temperature was the most
important predictor for the abundance of wild Liua shihi populations, followed by water pH, altitude and
river depth.

Key words: amphibian; microhabitat selection; habitat conservation; field survey

LAk, BEAE ARG SR, Mk i g H g™ A AR S S L.t AN SRR 3 ok 1Y A 5 08 A Ak
AL SEARAL . FRBETS Y . R R AR S, Xt AR 2R E R B T R Z R B T A B
YK RETR, BIWE S Z WR R R, mR AR R SR SR O AR L e 2l 2, AR IR Mk ok ke
RIS 4 BR G 0 0 BT I I A 5 A — L R A S b A R RO L L R 30 E
HoAb Py Fh A<, ?“J”ﬁil € 3k i 55 . R R B 3 N RE S AL 22 . HLRRRE B D R KR R A,
25 5 % 8] A 518 A0 R R Ak 2 T R R S L AR o e R S i A TR AT B 2 R G b
TN ﬁ%ﬁﬂ’]x)ﬁiﬂﬂhf”m?%%E%ﬂﬁ‘@lﬂ?ﬁm X —H 5N, T 2021 AFEMUAR /98 (B 8 s AR 4
PPrEZh W) 44 %), © &3 42 /N CHynobius amjiensis) . % E /N1 (H ynobius chinensis) . B 1 B W5
(Echinotriton chinhaiensis) %5 7 %A & W 25 51 o 18 58 — G 5 md R 37 W9 A= 3 4, 4858 38 b 85 (Ranodon
sibiricus) . V99 LR 85 ( Batrachuperus tibetanus) . & /N (Pseudoh ynobius jinfo) 55 57 Fh A7 & IS
By B R R AR A S

A (Liva shihi) W T 2021 4E 855 Ry [ 58 90 i AR 4P B9 2R sh . SR JE T/ 88 (Hynobiidae)
BEEE (Liva), 1EH A HRED B (International Union for Conservation of Nature, TUCN) ¥l 1 %5 2%
N5 f& (Vulnerable, VUY) . 4 Jj i #8, AR BB 32 40 A0 T 3 B DU 148 A . ERC T . 9645 V6 38 A
Bk PG 2 R . S R AR B TR 900~2 350 m ALl X, B LB S K A B R 4 R
MR, WM EY, B EE, WKAEAESREREEFEEEN FAAREMERN, REESRENER
FE M@ RE . AEEAEE , BT 2SRy b B R R RIAT B M i IR CAn A BE ¥ e | AR SR Ak . R el 2 556) . AR 1L
B850 A R AR H 25 Ak, TG ™ AR A AL R, BTG T AR L R A B S R O A B,
P AE LR A A L AR D R R R A A A Xk L A A SR A TR A S R Y S D, R A 06 T AR L 1
50 5 A7 AT R b B A B A G ) F . SRS L, AR PR I T AR L S AR AE BT S B O E
FIVEHT s FE— @ B BE b5 e 1 AR Ll U850 4G S, 2 55 100 D -

AW B AL b 7 G000 B A0 IR A SR AT AR L U85 S0 ol B A S i) 22 A AR B L O e R 43 B
BHIZ W R SR B e 6 1 G BEE PR 1 S 3K S AL Sy PR3P K — WA ) b 2 R R 2 AR RN BR S AR . BT LA X
] J& A B 28 1 h B K 85 (Andrias davidianus) WA 5w 9 BF 58, ASBIF 78 32 40 (B3 - /K MR O L 0T VR A
HE 0T S Y A5 PR TR - AT R AR AR 1L OB ) B AR SR B v B AR



% 6 4 G I, F. B O BLE IR B0 S G WK A B AR AT AT A 3

1 ME5R*E
1.1 MREHER
HEAE O A WAIESE . ASBIFFE e 8 AR 1L B 53R A 43 A 19 L Ll XA 4 A DX ELAE S I DU Jre S A0 i) A A
AR ERTT IO E . AR R AR LB DL A AR JE AR X (30°45" —32°12'N, 108°15"—110°58'E)
1.2 H%iEE
ABEFEAEI B AR AL B AR R SRR X I R T 14 RARAMRR AR MR, o 7 & T
W B, 3 &M TMER, 2 HFMTAELE, 2 F060 THAEMKK (B 1), FEL 5 R XY 766 ~
2043 m, FEL PSRN 4 m, FHKE R 300 m, 7E 2023 4E 4 J 15—19 H X5 0 AL B F0 AR 1 B
RSB 12 SRR AT EFAME A . 7E 2023 4E 5 H 18—19 H XHIL A AR BEAKIX (1 2 S5 FELR R 1T B 40 I £
R A5 AR 1L B4 S5 [0 0 0 B Sk 3% R A R R R E R PRV LS R AT (20 00 J5) . HLMAOR UL, DL R — ARt
e AR LD B A A A s BEE T m X 1 m AR RE DT . SRR T B R TR A E
1 FH 2K R 2 BRBEHL AR A 88 77 2 00 A B C B3l 0~180°5 FiliF: 181°~3607) MIEEES (0~1 000 cm) K i 5 fif
BN BRORE P R A AR L T Y A A, A AR L A A R R S
109°0'0"E 110°0'0"E 111°0' 0"E
N

32°0"0"N | {3270 0" N
31007 07N |- {31707 0" N

[

[

[ |

0 A

[ Er 0 15 30 60 km

A
109°0'0"E 110°0" 0" E 111°0"0"E

#HE S GS(2023)2767
Bl HRARESRHZEE(LR=AK)

1.3 E5MAE

MR AR G SCHRIC 28, /DN BB ) ol 9 909 2 b 32 2 00 A TR AR RS L R R R L A R RN ) R Y AR
MWL MPANE A K B, AR L B A A T PR E I R TR L B KL R R SRR G R A 2).,
DRIt X A L1 B 850 ) 500 R Bl 25 A T RS B0 R A A7 A — MO XERE . O T T i /N A R R B0 RN LR
W R A T s RIEE A AR b 2 A A% DXl 1o [ 00 %o A A 5 d b A A R RV R B A T O RS i
K B AR A /NGB R0 A R B (E S o X R O ik, ATH AR IT DL PR A Ak A 3 2 g ) b B AR IR
B ARG, B X AR 1L B R A R R RS W TR, X AN O B 2 L B R 2 I R UOR
3G T3, IRl I GPS 30 % A — AR Y H B AR A

ABIEFEHEFE I IC 3% 1 AT BEX AR 1L O 5 A RO AR B R 5 A SR Y 14 AR B R A, A3 4R 13 B
EHAAR . 1K (Ele) . AR (AD . 288 E (Rh) L W58 (Rw) L TR (RD) . KRG (Fv) L 7K IR (W), K



4 B HRXFFROARHFR http://xbbjb. swu. edu. cn B AT K

& pH (H(WpH) |, /KK E a(Chl. a) . KIKEME (Do) . KK FZHR(Con) . #3535 (Fve) FK AR
BE(NO, DL 1 ANp2Ar i, EF2ERI(Subt) , BARRMIE 705 1 s,

2 RUBHREASHERTRE

x1 EBREFFEEFRENESZ

WA T A5 Hpy 5 7 ik

R Ele m GPS

iRk At C TR T

2R Rh % B

58 Rw m BR

TIRZS Rd m HR

JK R it Fv m/s i 5 X 3 3 {X (LS1206B, China)

7K Wt C TR T

KAk pH {8 WpH / 6 5 K R 5 AL (Star A, 520M-01A, Thermo Fisher Scientific,
USA)

KR4 2 a Chl a pg/L i 45 2 P2 I 5E X (Manta—+35, USA)

IR fiff 4 Do mg/L {5 48 2 K BT 2 A (Star A, 520M-01A, Thermo Fisher Scientific,
USA)

b N Con 1S/ cm 8 #5 2 K BT 5 AL (Star A, 520M-01A, Thermo Fisher Scientific,
USA)

B % Fve % LR A

7K A g Nt ntu e 18 2 9 2 I 2 X (Manta+ 35, USA)

el Subt / AR JIORE R/ 2326




%64 AL, F . Bl OSSR B 69 48 8 3 AR AR AT AT R 5

1.4 BESKITSSH

WX 14 FRELWTEMIE A, RFRILFE T 60 NMEEF M AR FRE, Ko 34 AR A
AL A3 A, A3 e sk T RS AR T I RS REC, AT 26 A R RERE O e AR L T B A . dE A L
AT AT RE T RN BRRE 7 Z M A R F i 22 5%, IR i R I SR 7 h B SR B I G R L f# BT AR L
EEL 650 ) AV S e ke A B O B o X TR R A 2R R L A LS R BE R O R 8 A A o3 A R D G BRASE O A A
JREH b AR 22 S L SRR SR AR BE B4 & B (Habitat Preference Index, HPD 43 # 43 i £
T A B 25 R R R MR Al T A 00 B A S PR A O, KRR B L FR2E R ON T 9 B A iR
(<l em), A (1~10 cm), JIA(10~20 cm) ., A (20 cm) , BIA A H, A+, A+
W, A+aka . kA,

HPI I LA T A #4715

0o —e¢

hmzo—IZ

e o HWMAE s e A WIERAE . LI (B2 S5 B o] 2 v 4 b S 0T 28 8T AR L B 60 1 4k i, 00 B8 {2 R R AR

Ly B2 50 A g Bl BE B 2 TR 3 5] A A R . HPT M BUEYE I —1~1, M — 1. 0<<hup<<—0.5 B, FIR

Bl (E) s —0. 5<Xhpup<<—0. 10, FARRELENS) ; —0. 1<Chyp<0. 1 B, RARMHLIES (RS); 0. 1<
hpr<<0. 5 W, FREFE(S ; 0. 5<hyp=<1. 0 B, FRMEG(F),

XT TR E AP AR i, St P Y 13 AR B I T min-max ARUELL . DAY/ INIR i £5(E X A
SIHTEYSZ N, B RO B AT B (P B e B — R B A 3672 (Shapiro- Wilko) £6; 46 4 b 51 B 28 102 75
FFEIERS A, XA A D7 500 B 7 U35 D 04T 25 R 00 . A RUE SR I A A7 & IER i W T
R %6 (T-test) s #7 AT IE AR 70 A0 W 22— BURR JE Bk AR 3 (Mann-Whitey U, “ * % % x "IR p<<0. 000 1;
“x o % PFIR p<L0.001; “x % "FiR p<<0.01; “* "FER 0.01<p<0.05; “ns”FEm p=>0.05,

Ry B AR A A= B PR 22 ] A e e P 0 5000 0 A e ) 52 o R 7 2R AT R A [R) A AR G PE A A . XEARF A RS
A3 AT AR B R Rz 7R b A G PE S 58 (Pearson) , X ASAF A IE 2 43 0 B9 A8 &R F BT K R 2R OC 1 K 5
(Spearman) ., ASHFFE A% B A OCHE R B [<<0. 3 MBS, JFAE[r | =0. 3 WA R B AR B 8 UE RIW IR
BAE, o R LM (Generalized Linear Model, GLM) 3} T A 55 K %6F 2% 1 B85 43 A3 1 e
AEAEH . GLM Jo s 23K AR it IR I IEZS 43 A0, 1 R St ] e 48 50000 A A1 B IR N ARE 8 53 A1, DRI I T 5 6
T ALY L GLM AU S5 H T AAF AR AR e S AR R RO 25, T LB I A0 A AR R LR R
] DL A M AR S PR O R . ARG A H AR 5 BMEN] (Akaike Information Criterion, AIC)i%
) JE BRI, RN RR IR IEAT AIC Sr BB, 36 B B A R AT B /N ATC {8, BIBR p EHR RN T
ZJ5 s BN H AT 50T, B p (H B RS 8 B 5B, &R 1E AIC B/ — D Ee Ay,

B I A BT G811+ 53 M R AE Excel 2016 F1 R 4. 2. 3 #fFrp kT,

2 ZRE5H5)
2.1 B S ERSE

PpopJ A WoR, RIS ZWE THEARKE. AKANREBES, 28 IETRAOSZEES T KD,
AL EE R J7 K 3 iy 25 SR b @7, AR L 2 50 A B e i o SIS R A i B A B R R (R 2) ., TE X
HPI i8G5 A B AR LU BS540 ) T 35 #0528 75 V0 2 B 4 22 i X B, (el ok sl AN e $6 00 A1 L A B 5 3k ¢
ZH X (R 3D,

Shapiro-Wilk #3025 R R W], 76 13 MEEB AT A & d, HAKE pH AT A ES M, 124
ERAF A IE A A . XK AR pH (E B AL ECHE 04T T R, &5 R (R 4, AR 1L B 5% 4 5 M b 7K 44 pH (i
Ve BEA B 255 i HA 12 DR AR & #E4T Mann-Whitey U K86, 45 5 %07, A% [ B85 43 A5 BE 5 A
X BEFE 7 Z [0 0L . WA . KRR . M 5 . SRR R IIR A B 2, MK 43 a, K

(D



6 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 47 %

S

PRVE A, K ARMLE | W58, KR S R AUK IR 35 25 5%

£2 SERTBOBAKEFFTRR

\

X (RAED df CH BB P

198. 36 8 2. 9% 101

R3 RLBSENAERPEREMENEESHE

SR FURIIUETE) W HPI i - 555 2
w 50 9.78 0.67 PR i (F)

bl A7 5 9.78 —0.32 ANHEFE(NS)
Vap: 1 9.78 —0.81 [7] 38 CED
[y 2 9.78 —0. 66 [7] 36 (CED

B+ 10 9.78 0.01 BEHLZE$E (RS)
AT+ b 3 9.78 —0.53 [l 3¢ (E)

A+ 1 4 9.78 —0.42 AHEFE(NS)
A+ BRA 1 9.78 —0.81 [5] 3 (CE)
B A7+ WA 12 9.78 0.10 HEE(S)

F4 BLBHERFEFESSXNBESREETELR

E7 e e SARETT XPEREEDY p (BIEJE) 2
] B H 34 26 8.12X10 ! ns
KRN 22 a Bl 34 26 1.62X10°° * % % %

K AR 1 4R HE 34 26 1.27X107° *
%73 B 34 26 6.06X10 " ns
TRAR i BAE 34 26 2.69X10"" ns
T 5 B 34 26 6.29X10 ! ns
K b B 34 26 2.19%10°° * % % %
=B BAE 34 26 6.29x10"" ns
IR/ B 34 26 8.12X107" ns
T 58 BE 34 26 3.62X10 ¢ *
K A Bl 34 26 2.57X10°° ® % % %
KR B 34 26 1.27X10 ° x
KAk pH {H #E 34 26 7.85X10 " ns

2.2 R BHERRFHNEERERERT

HY T AR A ABOR OGP Ay BT IR SR R S0, R KR pH A H A 12 AR, — R
Spearman PR . 2SR FHITH®E, RE - 1<<0.3 WER, XFFIr1=0.3 0072w, &%
DAFERG BT o0 0 ekt A7 R 28 A A B R B R AR R, e ZORRI AR L TR L KR . KR pH L KR
GRE a. KM R FIK AR B 7 B B AR BN S ST SCER PR R A BT (L 3)

FIHIT™ SCERPERORLEE 7 AU ESE I i g AIC 228 ) i R BB, e/ AIC (H Y BRI R o,
P, AU TR KA pHAE K AR L AR R AR LA AR R A W S, SRR A5 R R T (R 5,
A L U85 9 A A 45 3 B0 SRR KR . SRR T IR L B A TR . B A KR pH(E RS L R



% 6 4

BA X, F. B E B I AR B A B A B R TR

FROE , ABEA5E AR, B2 (p=0. 136) % A% 111 T 85 4 47 5

PR B B R A i LA A R

B 2 VR R o0 B 4k SR e HH AR L B A ﬂMiF.¥NﬁAﬁﬂE%%ﬁﬁF%KﬁﬁﬂﬂMoAmym
T 2 AR Ly B0 S e B A TN R, LR R GR B T 48. 94 %, HORJE KR pH fE (21,24 %) |
(19.27%) . WIR(T. 44%) . fERBER AR H FRKIEBE SR, U 3. 11%.

Rd

Rw
Ele
Con

Fve

Chl.a
Ele
Con

T
£ 2 g 2 3 g 2 2 2

1.00 . P P * P o pos Py P
038 0.38. £ B -

0.11 0.12 -0.10 0.28 0.21 . - @

—0.50-0.49-0.51-0.41-0.11 0

-0.50-0.50-0.26-0.21-0.25 019043.‘ & @

-0.50-0.50-0.26-0.21-0.25-0.19 0.43 100.

-0.37-0.37-0.24-0.55-0.51-0.35 0.03 0.35 035..

—0.37-0.37-0.24-0.55-0.51-0.35 0.03 0.35 0.35 1.00.

-0.18-0.18-0.05-0.05 0.13 -0.05 0.13 0.04 0.04 0.17 0.16 ‘

—0.01-0.12-0.02-0.24-0.17-0.31 0.10 -0.16-0.16 0.34 0.34 0.42 .

B3 HEMNTEHEXERE

Fve

RS TUEMERUSHBERETFH AIC RMAER

- 04

F 0:2

0.2

- 0.4

0.6

0.8

-1.0

i 4%

TS bR R Z 14 » AIC
e 2. 186 0. 429 5. 099 <0. 001" 133. 320
727 —0.593 0. 327 —1.813 0.049"
7K —1.839 0.531 —3.461 <<0. 001"
T VR —1. 267 0.674 —1. 879 0. 050"
KK pH —0.927 0. 490 —1.893 0. 048"
K A F R 8 0. 831 0.557 1. 491 0.136
50

3 eSS

3.1 itie

RBFFAENT T 2 1L FL SR S0 R BT B M
B R X R R R B gk e ),

I P e T ey S L

L T R R A T L G S BRI

L LR GE 2 L 7 AR AR e A R S

R I 22 0 X 7 4 AT — 5 B 9 K 2

Wy, SRS K A AR T B O L B3 4 R Y E—

Y. HeAh . TR AR AR W AR K DR TR A Bl 20 A A

WpH

Ele

Con

Hl4 WMEBRERFIRLBESHHESHREER




8 THRFFHOGARBF R http://xbbjb. swu. edu. cn F 47 %

22 1 RS AR ) S A R U TR O B T A AR L R Y A AR R SR T L RO A R B, R P A
A H 5 TR 22 B DX I — B R /. i RE S AR L T T R D R R B (S O B LR, [H]
B, 3k 8 DX 340 A SR AR B s S LS R AR LD B R A S R OR Y W TR S I . R 3 g
AAEZ O B, JU R IR 2 BRKEE B IR AT SR S i 3h W . L G JE it R R (Plethodontidae) il Y ik
W5 )& (Salamandrina) {8 Fp 0 T B, fy A [R] Rl 25 5 WG 3h ) 00 0K B RN R TA) Al 4 A AS ) 3 T
A 3 B A . U0 4B B WE ( Echinotriton chinhaiensis) 35 Ve % 47 e VE Sy S 58 1 18] 60 38 e - i ol
Lt /N5 CH ynobius maoershanensis) 2348 6] T 3% 4% J& 58 5t 98 - 4F b 6k B 2,

Xof K AR A 358 DR - 1 G M SR AR T AR L B R 3 A R D7 FUR BRAE A B KR TSR A K IRV i
S, KRR | IR L KR HL SRR IR AT AE W 25 . Ho, MR a SRR MUK B, SRR K A T AR
A LR IR Y . BV BRI P T B AR L AR B R A R L T AR L R A
EH R B WS, KPR RV A AR IR R X LA A A O T L R AR AR R AR R K U RT DA R A L Y
I Wl 1A A7 5 R L 3 —BF 9 4t S 5 A e R A O ) 4 SR 2L R T KR A A 4R R SR B K
AT RS 3 A Y HE PR K KA R R AR L A S e T KR ) R TR A R R T R R R R R
K, T RE R W K A b J B R R B i AR . DATE IR SR R B, X A I KR A T K A A Y AR
KO BRI RE A R T AR L B AR O 2 B B Ah, KR XK AR A W A T s AR
Wa o )7 SCARMERC RS ZE B R, Kl S AR L S e I W R SRR OGO B L R A Y KR T RE B R AT
JEE A IS P AR AT O R B ST B L 4 I B A BB T SR R MR R AL L DA R o R R A R R L e b,
X — 45 SR R R R BT AR L B AR G AR 1 KR . 5 R O R (Coymops orientalis) i I 8¢ 8 Ui BE 1 3R 3 AH
R X SR RE S MR R L T KRR A K, AE— AR LR T Rl B B A2 L xR
MR KR L RO R A AR EE AR 6 AN PR, AR L U 43 A R D RO BRAE O A B 2
AT BB T B 5% X3 PN 30 26 [N A7 AR 28 ELAE . AR R AL S AR L1 B8 A58 7 B 5 DX 3 R 0 3 S T A 45 TR - L
358 1o P T 2 R A S S R L (R SCER PR EE SR R W R RIK A pHL (i 5 AK L BB O B
TR OCHE B A R PT BB R A A TR W L W, DL R AR 2 AR s RIS pH {E AT e X AR
Ly 851 4 B B 55 S W RO R P T AR IY 5 TE A GUAE B DR A B ROk A T 22 1Y AR B TR L D o
B by 7 i AT S A G . A AR L U5 G R R A R R R L S OR L R B AE R ke i WF 5 gk
— L RART .
3.2 Zig

AR T AT RO AR TE A B ARG AR, R R A B A UK, B ) T AN R VD B
Z WX, RN IEREIN A AR SRR R 2 R X, B R R T 3K Bl AR L A3 A B AR B R T
A ) T ] e R PR AP R SR R T ARIESE A5 R ARORTE I R AR L L B B M PR A AR, R A
e BEAESE — S B KR, I T 0 A AR AR IR L AR R B K AR B AT R R KR PR R BE B, R ARIE
— B MR 77 Ty TRV 0 K AR O A R A R, D VS g W R )R R PR LTS G CAnIE | Ak 2
S HETIC . e Ah o 345 B 05 X A ol R PR AR DR W O A T BE L IR SR AR G E E AL Pk AR,

S XK

[1] TYLIANAKIS ] M, DIDHAM R K. BASCOMPTE J, et al. Global Change and Species Interactions in Terrestrial Eco-
systems [J]. Ecology Letters, 2008, 11(12): 1351-1363.

[2] COBOSM E, ALONSO BOSCH R. Recent and Future Threats to the Endangered Cuban Toad Peltophryne Longinasus:
Potential Additive Impacts of Climate Change and Habitat Loss [J]. Oryx, 2018, 52(1): 116-125.

(3] &b, Zbk, =i, 55, el IGF2 F IGF2R JE[F ol X H I ae®r o8 [J]1. mor&ol 24k, 2024, 55(4): 1181-1193.

[4] ZHAO CL, FENGJ Y., SUN Z]J, et al. Intraspecific Variation in Microhabitat Selection in Reintroduced Chinese Giant
Salamanders [J]. Current Zoology, 2022, 69(2). 121-127.



%64 G I, F. B O BLE IR B0 S G WK A B AR AT AT A 9

[5]

[6]
(7]

(8]
[9]

[10]

[11]

[12]

(13]

[14]

[15]
(16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

HEE . X7, Simon N Stuart, 5. P EPMEH YRS TR EE [J] HEBS CHE.: £afl¥, 2006, 3606):
570-581.

VLHEF, i, AR, . T E S Y 2 B BUIRPEAG [T, AEMZ R, 2016, 24(5): 588-597.

) GO B DR RO 0. ] bRl TR Ry RO A B 45 (2021 AR5 3 5 (5K P 7 A sl 4% %) [EB/OLL
(2021-02-05) [2024-11-10]. https: //www. forestry. gov. cn/c/www/lcze/90131. jhtml.

R, EIE, LAY, hEMWSIY R AR M B IRRE R A, 2010,

ZHANG X, XIONG J L, LV Y Y, et al. Sexual Size and Shape Dimorphism in the Wushan Salamander, Liua shihi
(Liu, 1950) (Urodela: Hynobiidae) [J]. Italian Journal of Zoology, 2014, 81(3): 368-373.

XIONG J L, LIU X Y, ZHANG X M. Comparison of Skull Morphology in Two Species of Genus Liua ( Amphibia:
Urodela: Hynobiidae), L-Shihi and L-Tsinpaensis [J]. Asian Herpetological Research, 2016, 7(2): 112-121.

TAO J C, HU Y F, JIANG J P, et al. Prediction of Potential Suitable Distribution Areas for an Endangered Salamander
in China [J]. Animals, 2024, 14(9): 1390.

JBORENE . Sh A, R, SF. T /NEANRECR MBCE S A MRS [T]. E, 1999, 18(3): 104-106.

oM, JBOREYE . A LD B b NS R R A A [T i gh#. 1999, 18(3): 107-108.

W . FEBEIE . KRB, . NERE W2 IWERXR AR X AR DRk R AR EE [T 8%k, 2019,
39(18): 6889-6897.

A, RYLL, ROGAE, A BU R NG MUE R R [T, A2 HEk, 2023, 31(1): 207-217.

ROBINSON T J. Generalized Linear Models with Applications in Engineering and the Sciences [J]. IIE Transactions,
2003, 35(9): 917-918.

RUERE . VLA, 2R, . BT RGB 5wt ik BRI /N 22 AR W 8 WA R [T, maJr Rk %4 . 2025, 56(1):
97-110.

LANGE R, MONRO K., ] MARSHALL D. Environment-Dependent Variation in Selection on Life History across Small
Spatial Scales [J]. Evolution, 2016, 70(10): 2404-2410.

SMITH T. Hikers Impact on the North Fork of the Virgin River. Zion National Park., Utah [J]. The American Midland
Naturalist, 2009, 161(2) . 392-400.

BASILE M, ROMANO A, COSTA A, et al. Seasonality and Microhabitat Selection in a Forest-Dwelling Salamander [ J]. The
Science of Nature, 2017, 104(9) . 80

AR, Do, W, S5 LI NS (Hynobius maoershanensis) B W A B £ (1], B4R, 2019, 39(17):
6443-6451.

IMGAT . BRAKLL, R0, A LGNS IR KK T 3 3R S K AR 20 3R a 9B R ST R F 106 & [T]. Mol B} 5 3k
J&, 2024, 45(1): 118-127.

BOGOTA-GREGORY ] D, LIMA F C T, CORREA S B, et al. Biogeochemical Water Type Influences Community
Composition, Species Richness and Biomass in Megadiverse Amazonian Fish Assemblages []J]. Scientific Reports, 2020,
10: 15349.

SOMMERS M D, RANDALL L A, BARCLAY R M R. Effects of Environmental Variables on the Calling Behaviour of
Northern Leopard Frogs (Lithobatespipiens) in Alberta, Canada [J]. Canadian Journal of Zoology., 2018, 96(2):
163-169.

BhEER . BKZE, TR, S R 7 WRAE 4 R BT 32 M R i Dk Fe BRI A A B2 [, AR RS AR, 2017, 37(5): 1603-1610.

REHE o



