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Abstract: [Objectives] Determining the elevational distribution of species diversity along altitudinal

gradients is of critical importance in biodiversity and conservation research, the hump-shaped pattern of
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species diversity is the most common one. To understand the species diversity distribution pattern of Taibai
Mountain, and to provide basic data and references for the study of elevational biodiversity gradient patterns.
[Methods] We surveyed the diversity of small mammals along the elevational gradient on the northern slope
of Taibai Mountain from June to September in 2020 and 2021. The elevation range of the study was 780 -

3 767.2 m, with a gradient of 200 m. Fifteen sampling points were set, with a total of 4 150 rat traps, 105 traps
and 8 sample sites. Four diversity indices (Shannon-Wiener, Margalef, Simpson, Piclou) were used to compare
the diversity discrepancy between different elevational forest types and used to reveal the diversity
distribution pattern. All species diversity index calculation, cluster analysis was completed in SPSS 21.0 and R
language. [Results] Our study surveyed totally 148 individuals representing 21 species that were belong to 12
genera, 7 families and 4 orders. The species diversity of Quercus variabilisand Q. aliena which in the middle
altitude area was the highest, and that of Abies fargesii in high altitude area was the lowest. The elevational
distribution pattern of species diversity of small mammals in the northern slope of Taibai Mountain Nature
Reserve is a left-biased mid-peak pattern. The two non-parametric estimations of species richness Chao2 and
Jackknife2 indicate that increased sampling intensity is still needed in Betula albosinensis. [Conclusion] The
species diversity of small mammals in broad-leaved forest was generally higher than that in coniferous forest.
This distribution pattern was mainly related to the composition of Oriental fauna and Palaearctic fauna,
endemic species and non-endemic species of small and medium-sized mammals in the community. The
mountain range-valley landform on the northern slope of Taibai Mountain provides favorable conditions for
the diffusion and migration of northern and southern species. The climate and geographical characteristics in
the valley were similar, forming a typical elevational vegetation zone, which made the distribution of species
diversity of small mammals had similar characteristics.
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EZFMEMBESRAT, IHAEESRS
GAE T A RRRE AR 27%, HIBRES R,
AR RE, B T 2K 50% L ER R IX,
se W2 FEMER R X IR, DL R
2 FEVEZS 18] 43 A i R 78 ) BE AR 3 B (Blyth
2002, Roweetal.2015). TEILMIAERRGH,
AN A 3 Hopt o R PSS AN FL & R A
YRR 2 . FEEECEOR. A VE T AR
JE ARG S5 i, AE R RAR AN BG4
e IREE AR BRI, RN B SRR
N LA R BB TN R (Dejaco et al.
2013, Santos et al. 2014),

H A0 2 FE v B Ak R E 4 Mpor A
B, BRI, KT 6 5 BT S
Vet Ja b geg R, Hordr, 45% R Hrigdsi =,
/N S SRAE [ N AR L AR S R s LT

AR A FIER BT (McCain 2005, Ferro et al.
2009). IXFfrA RS SR IR RS2 22 R 2R R L
RPER S H AL A HAZIC S I (mid-domain
effect, MDE). AT A /N0 & 404
% (McCain 2009, RKA%E 2012, Hu et al.
2017, Chenetal. 2019). 7ELIAEAK A 1l [X
IR 2 NEEAE 2005 ~ 2007 4= [8] K
VO A, AR T R R IR L e 3 R
R, AR )R (Shuai et al. 2017),
I H I LU Hb X f5fe D HAG B0 14 B R A A R
W XSRS B ) =700k, 211 B () X 3k,
557 W U H YRR R B D (FSLE 2008,
Shuai et al. 2017) . AHF 5L B LEXS K H LR IX
Je /NSRRI, R LR X R
I N 2 AR R R AR AN [ AR R
A A O, 43 BT 3 B Ak S5 B s R L«
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(107°22'25" ~ 107°51'30" E, 33°49'30" ~
34°05'35" N) iz TGS, abtedt, £
AR e R = X ARSI i s o AR
780 m, FUERAIG K 3 767.2 m, AHXS %
2987.2m. fRIPXANEAFEREHPREY, 5%
B EEAE, EEMATHEIE . AREE
VIFEVR TSN PhE R VR 45 0 BB
fiE, IR BARIR A (1) B fE i pRes
45K KR (Quercus variabilis) #k. 4 itk
(Q.aliena) #k. ZFh#k (Q. mongolica) #k;
(2) V&N AR, CLFE R K ME (Betula utilis)
MRFNZLHE (B. albosinensis) #k; (3) &Frfpkis,
IR A (Abies fargesii) FRAIZRIR LTS
(Larix potaninii) #k; (4) i L e N &)y (R
H5REE 2004, FAEREE 2006, EHH] 2015, XB
JRIWESE 2021).
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Fig. 1 Distribution of line siteson the northern slope of Taibai Mountain
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BERRIR S BRI KT I R e 3
odse I g, JFids GPS HhFRARAR(E
BRI R T, R AR
K. Bk, FaAk. BEREHEK, HT%E
(EZIES 1992, X3 2016, ¥ EWISE
2017), i FHERSH SCSE (2021) HEHFA TN
FRRG
1.3 HAEALE Ko

AW 5K H Shannon-Wiener £ FEMEFEEL
Margalef F & 4540, Simpson It % & FaE A
Pielou ¥ 5JVEFEHAE N W fih 2 R 1 B 22
ZHARRR (IMEVK 2001). RHYFH Bt #h 2k
EERIGUEYI A 32 75 584, AR SEhri
Ui F Chao2 I Jackknife2 #4>ZHkiEAT
2 FEEAGTE, 50 uE U A IR 2 5 7R 4
(Heaney 2001, McCain 2004).

Shannon-Wiener Z #1455 H, H=
—ZS:(F’i)(log2 P); Margalef £ & HE#HHM R, R=
i=1

(S-1) /InN; Simpson fL#E$%( D, D=1-
S
>(R)*: Piclou ¥J5IHEIEELE, E=H/MS, =
i=1

W, SOAUMAL R IR, PONAREL R | PRl A A
L], N OB YR A A
FhZ RSO L SRR HTIILE SPSS 21.0,
EstimateS 9.0 F1 R & 5 &8 F A 52 1

2 #3

21 VPR

AU BE LRI MR 148 K, BHIREN
3.6%. 1, R 137 HAME, bk
I 92.6%; FEBEBCE 105 4, i3k 11 JAME,
5 7.4%. A0, BT FELRTE K I 6 Fl/NEL K
EiRSEAS N =SS 4 | 7 R 21 B, A3 12
Pt AL AR O AR TR, KA E R
PR XLt N ESE 4 H 15 B 56 M.

FELRIESL I 6 Fh/NBY 82K, 43 T R v
H ( Rodentia ) 1 % #» M ( Sciurotamias
davidianus) 31 [ K44 i ( Dremomy spernyi) .

1t . ( Tamias sbiricus) 1 3% . ( Scista
concolor), 3 F H (Chiroptera) 1%k IiH
(Rhinolophus affinis) 1k K H-IF (Plecotus
auritus) .

KA REERRm A H (B RE # T
B BAED 9 B, Ho, JbEEL (Niviventer
confucianus) &%, HEKER 20.4%:;
%#IEH (Lagomorpha) Rkl 2, fighaE b
MR 16.1%; 57 W& R H (Eulipotyphla) 4
B, SR SRR 2.2%, 40BN P0 )1 R
& (Anourosorex squamipes). & i K B
(Chimarrogale himalayica). i (Uropsilus
soricipe) K /harisRES (Sorex bedfordiae).

FEBHERR 11 K, L EHIRER 7.4%,
AW H TSR R (Caryomysinez), 57 W7 H
H VY )1 J R o
2.2 /NRIBRFFERHE

TE BRI SR N B, b B ARARIR /N
RERYM Z RSO &, I T 9 P/
A, HETA RN 60%. H UGB ERAR
Rk J2 bR, o lddisk 7 Fh 6 Bl ARE RS
WS LTRZRR 4 Tl LDMERK 5 T S2 T BRAK 3 Fh (3R
Do s LB A FNA A2 IR Tl 2 FEPE TR B A1
HHIBNT 1. [, YR 2 FEEREER AT
MBS, F5 B AR AR s (3R 2D,

TE B 254 57 MRARRH 5 U M AR AR 48 FH B B
ERRNR SRS, AU RABER IR 0 HE it
TR Z AR B0 R, RIS B MR ARRI 4 147
WERAR P 2 FEMEFREO A A RIFERE T %,
HEHRE SEMEE (R2).
2.3 /PNRBRFEENM

ARUKPAEAHIRN 15 Fl/NBY SR I H B
BIEENGES (B 2), N2 R
PEFE 1500 ~ 2 300 m R B AR, Bl
PR Ak ST T B A, ot e 0 As R R s (I
3. WERBAEE L&, £ B (N. fulvescens)
MNTEEER (N, excelsior) T E AR bR A Fh
K%, L2 MR NE 6, Wk 6
ANAFEIMREY, fFEiaE] 2 800 m. H R E L
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#1 ETRBEENARMRE/NEERHE R
Tablel Composition of small animalsin different forest typesbased on therat traps

52 /1IN BUEARHE S BEA Q LLHERR s ME B RN IR mLEA

V(E?lll"lgk‘)zllillss Q-aliena  mongolica anEgﬁ:;sis B.utlis f:rgg i poLter:i):ni s
#3541 No of capture (ind) 42 25 4 10 25 13 8 10
3K Capture rate (%) 6.80 2.80 1.30 5.10 4.10 4.30 2.70 1.30
ﬂ:\ﬁggﬁi@dgoﬁ 11 (262%) 5 (20.0%) 1 (25.0%) 1 (10.0%) 1 (4.0%) 2 (15.4%) 0 0
JbAE & N. confucianus 10 (23.8%) 7 (28.0%) 0 2 (20.0%) 9 (36.0%) 0 0 0
& B N. fulvescens 6 (143%) 6 (24.0%) 0 1 (10.0%) 3 (120%) 1 (7.6%) 0 1 (10.0%)
KA B Rattus nitidus 1 (2.4%) 0 1 (25.0%) 0 0 0 0 0
fpﬁfﬁspminwlae 0 0 0 0 4 (16.0%) 0 0 0
L R A, chevrieri” 10 (24.0%) 1 (4.0%) 2 (50.0%) 0 2 (8.0%) 0 2 (25.0%) 0
FPAELE R A, draco 1 (24%) 4 (16.0%) 0 5 (50.0%) 6 (24.0%) 0 0 0
#f KL B Carsumysinez 2 (4.8%) 0 0 0 0 0 0 2 (20.0%)
iﬂéjﬁ?ﬁx rufescens’ 1 (2.4%) 0 0 0 0 0 0 0
ﬂgﬁi?g}( squarmipes 0 1 (4.0%) 0 0 0 0 0 0
iﬁwﬁ?ﬁéﬁ%iﬂmmm 0 1 (4.0%) 0 0 0 0 1 (12.5%) 0
/NG G Sorex bedfordiae 1 (2.4%) 0 0 0 0 0 0 0
Fi88 Uropsilus soricipes’ 0 0 0 0 0 0 1 (12.5%) 0
17 £ i % Ochotona cansus’ 0 0 0 0 0 10 (77.0%) 4 (50.0%) 7 (70.0%)
5 B % O. xunhuaensis’ 0 0 0 1 (10.0%) 0 0 0 0
O RERERFA RN H55 BT NEZFIEMRE AT &5 LA
“*” represents the endemic species in China, the number in brackets is the proportion of the species in the forest type.
*2 ETRBENEAREFREY LR
Table2 Biodiversity indicesof forest typesbased on therat traps
" — e e - oy
richness capture (ind) r index index index
o J TR 4 All 9 47 1.909 2.056 0.869 0.831
Quercusvariabilis g &4 35 Rat traps 9 4 1.834 2.140 0.834 0.786
B AR AR 43 All 9 31 1.986 2.330 0.904 0.845
Q. aliena BRI 2K Rat traps 7 25 1.700 1.864 0.874 0.793
Z R Q. liaotungensis 3 4 1.040 1.443 0.946 0.625
ZLAEMR Betula albosinensis 5 10 1.359 1.737 0.845 0.680
K B ek B. utilis 6 25 1.589 1.553 0.887 0.765
A2 Abies fargesii 3 13 0.687 0.780 0.625 0.379
FIELLF Larix potaninii 4 8 1.213 1.443 0.875 0.656
1L ] Alpine meadows 3 10 0.919 0.869 0.836 0.790
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Fig. 2 Theelevational distribution range of small mammals
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i i, (Apodemus chevrieri). bt B & A4
fR (A. draco) 7F 4 B 5 IMRE A 43 A o i

VO IR FE R 5 e 7K B R A /NS0T B L
PIMREI RSB, A 182 Ffe 18] 5 S R
SR AT AL, (BT iR A
—HUIX, FTRLE AR SRR WA
FESEPR A E AT 8 NS SN AL AT, 7
MRS AT BEAN, B HIAEA BRI RTRE
ARG 8] AR S K )T P R B A R
CAAE AL R (R SR BBl AR 5, BT 17 i 3400
AR X 18] o

MRIEAE 8 DI A LR, Suit
Yok A 2t ih 2k (B 4). 47 7 Bk A
Yok RFMRTESS 3 R FEEEDE T4, 1L
CLMEMRAESE 3 RIGIEA B2 BT, Ui IR
RUAAM A HABMREL R R URE TS A2, B BN
T84T BRELMEMR LAA AR (K SE B iR )
i =E o B S IR 1L = B PR AR S Bfti i
FEENERAWIE (£ 3).
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Table3 Observed richness, non-parametric estimated richness Chao2 + SD, non-parametric

estimated richness Jackknife2 and interpolated richness of different forest types

g FOHEHERE  RBMEHERE .

1] . .
Fors ypes Obwened s e ool
Chao2 + SD Jackknife2
¥ JZ B Mk Quercus variabilis 9 10.67 £2.24 13.50 10
BLUIHPRAR Q. aliena 9 9.90 + 1.46 12.67 10
Z R Q. liaotungensis 3 3.25+0.74 4.00 5
ZIHEM Betula albosinensis 5 10.00 + 5.14 6.50 10
i F MRk B. utilis 6 6.22+0.67 7.67 6
A Abies fargesii 3 3.00+0.75 3.00 4
I 414 Larix potaninii 4 422 +0.67 4.67 5
1 Ll #E 4] Alpine meadows 3 3.80+1.73 4.80 4
24 MBI B, 5 2005 4RI RR AT &

TR I 0T R BRIE AR 1) N AL R AT SRR A (EATHAE 2006, F7iE 2008, Shuai et al.

PRI, R REE SN 10 AT BB R FE 2017) . Hodr, BF H Y0 b 2 Sk 08 1K K IS
AR SR Z AL, SR 2 REEA 57 WA B /NSO R A D R K B, 38
ELFEBLG RN RS R MR FIAR B ARAR, &9 MR E | ot sk,
FRZREVE N H AR 5 FbRAL (& 5). 5 Shuai % (2007) XK A A3 i A5k
3 Wi 3 18 FPE AR L, AR KIAE R Ign T IR
i (Eospalax rufescens). K##if CA.
31 VIR HEtEA R peninsulae). K2 F (Rattus nitidus). £ i«

UK A b A ORI R 21 VU115 R NSO RS = DR K B R &



534 WA KA AN B SRR 2 R TR B M A% R - 685 -

WK ECE B Euclidean distance

SRV

10

15 20 25
T

& LLF e
Alpine
meadows

0
WA
Abies
fargesii _‘

(R7EEZ i

Low species diversity

EEE TN
Quercus
liaotungensis

EAR {77
Betula
albosinensis J
RIRLTIA

Larix
potaninii

BLEHRAR

Q. aliena

RS BEAE

IR SRR
High species diversity

B. utilis

G

Q. variabilis

5 MEERDT
Fig.5 Cluster analysis of forest types

RS . ASUCT A I/ IN B S o0 A (1
AP, — SR E S kA 5%, Shuai
& (2007) [IHE 2 PSR 2 K55I
4, ARXT =W, T, L E AN L
F RS 4 ROV ARG PR )b 7 Bt Rt
ITIREE, AR PR T30 N FIEK
I, T A ATE S AT LRSS 5 SREH R 61 i
EENAEARE; RGNS Rk
TR A R H BP0 ) s R . K B
RSERTUINIIRY, B BEE AT DL X 57 T
HRFIANE1EH (Chen etal. 2019). % EH[fH
BF ¥ o A R) 2 1 /0 70 8 28 1) R 2 R A
A, R TE AN [F) AR B () P o 22 A P L e 9
AR B B SR A

AR B R A b N SRR 12
oAb gt 9 FARFES, SUAEFFAF KAWL
HALAMM BN EERNLS RHAL (E &
2008) o EALIE FRARIG IR H X Pl [X 3R 2H B 22 57

AU, MGHRIES] 2 000 m BLER, R
YiFh 10 #, 2 T 60 8 B, MR 3 000 m
PLERS, AL 4 B, 2T RERM 2
B, TE ARG AR FE SR BN SS T
PR X 7 A MBI G — 155 2018).
AN X RA R T BB 204 L KR 30
HER X K] AR RS AR SRR TR A O,
KA XA EREILHDF L k-7 13, 78
B s R, R AR S SR AN
() b A SRR R R B LY RO — AN RS
EACIX, FEAFMRB A 8 A . B L
X R R I AR I R, R AR
PSS A S AR T DA R 1L X
INRY AR il 22 RE VR AR K TR LA Ak R (K
Z4H 2011, Huetal. 2017),
32 YMEHHEEENMKE

HATER 2 1A 25 R G0 R kp 2 R
B AR R g (Wu et al. 2013a, Lee
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et al. 2017, Musila et al. 2019). Shuai £ (2017)
TERF TR I, K E /N R Ak R e
WO B, AR RIER R, IR
FEPEBEHR BT, FEHE4R 1 600 m Abik BIE(H,
S B T R T PR . ASHIE FE 5 SR AL g
K JRRAL, (HARVOHEIE (19 F) HEmmT
HAF TR (8 . SRA AT S S
AR T L DX o N R A S T 2 AT
HIERS o 7R SR AL HLIX 313 /R sk
FEHFR 900 ~ 1 400 m 2 [A b 2 e, 2
T R R R/ (BH—R8 5% 2018); TR L
Hi X (1) 25 /N S 2R U #E 4K 2 000 ~ 3 200 m
Z ke, RHERKRRE (RARE 2012); 7
= ERF ISR 23 Fh/h s, (7]
FEAE FP SR L IX () 3 200 ~ 3 400 m 2 [&] Hi B 04
f§ (Chenetal.2019).

K E W Ab 3 AR R A PN B G S )
61.9%, XTAIFP 2 FEVETE B A A% = TTRRECKR,
A RN A M) 23 A1 b JR) 22 7 1T e A2 50
IR AR R PEER 2 (B—194%E 2018).
DMERTE AR, R PRy 3 22 AR R &R
SO, FLE B RN RE S, A X )
FEXTE /N, TARREA FRI&E N B BRE 775,
HAATIX R, BRI H 43 00 DR 3 A A A
AR B R RN A 5% S o S5 s e HL AR 3 R SR K ER
BilAF (Fuetal. 2006, Sanders etal. 2011, Wu
et al. 2013b, Chen et al. 2017). M4k, 4li%s[q]
ZRR R (AL IR S FIRE2 2k
FEAFI A, S AnRE BIIAAE 73 Ai [X
) 2 MRS o A R B A8 M 22 v, AEAE
S AE 43 AT 725 (8] 8 H 8] T A ol 22 A5 1 ) U {1
(RIKALE 2012, Hu et al. 2017, Shuai et al.
2017, Chenetal.2019),

TR FE AT R TR KL,
R RN SR YA 2 REE B AR, O
BN A 5 AR (1) 2 53 A A W )
P, FAAEAH BARAE AP [E AL 9K & (Sanders
etal. 2011, Chenetal. 2017). AHFFR X,
e 7 MR R H AR 22 A2 AR L AE . LIRAE AR

NIRRT, WAHE R, DR S5 K R A
MR SR A, R RIRHIX K, R, ©
HEA A B I IX, PRI/ NS S 2R e 2
FEME SRRy, FEEDUITE B I RS B MO
PPl MEARMAT ATy, BRI AT FE AR
AFER A AR R Ay, R Mo 2
R, T O 5 R RE B MEAR T $2 2L MEAR,
SRR R T RS, R E
B TR T AN R, Fh 2
PERTAESIARAY; T 7EHEIR 2 600 m LA E 74
FAREE S A BT AR, ARy T, AEBEAR DL
FEERE, ZUgitk, EARRGZE, AR
WA R, EHEEmA, RN ERY)
PR RN —, 2 LRI S AR M (I
B 20150, ARB ARk S (0= 8 FE 5 BEK 2 7
KRR, SEEREIEMER, NIEKFEFE L
KA IRFERIAEAL SR AR AL (55
2018, FREESEE 2019).

AR H A TR A WL AAR XN SR
ZFEE IR B AR R R & Tk, I
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