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Abstract: In order to evaluate the influence of the tourism disturbance on the species and the resource of
prey fish and population size of Chinese giant salamander (CGS, Andrias davidianus), the intensity of distur—
bance, the number and catch of the prey fish species, and the population size of the CGS under different in—
tensities of tourism disturbance were investigated and analyzed in Zhangjiajie City, Hunan Province. The
present species and catch of the prey fish on the sampling localities under high tourism disturbance have
been compared with those historic records before tourism development, as well as those areas under low
tourism disturbance. A total of 25 species (belonging to 4 orders, 10 families, and 22 genera) of prey fish were

found in the sampled habitats of CGS. The number of prey fish in high tourism disturbance areas was greater
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than those in the areas both before tourism development and under low disturbance (but without statistical

significance). According to Jaccard index, the compositional similarities of the prey fish between high and

low tourism disturbance areas were generally small. The catch of prey fish in high disturbance areas was also

greater than those in low disturbance areas, however, the population size of CGS in high disturbance areas

was less than that in the low disturbance areas. Currently, the reasonable and manageable tourism develop—

ment in Zhangjiajie City had no distinctly negative effect on the prey fish of CGS, but the more intensive

disturbance would bring other interferences such as increased noise and decreased dens, thus lowering the

population size of CGS.
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Table 1 Information on sampling sites at the studied habitat of A. davidianus
. PEAE SAE R
ﬁﬁ/)j?q:ﬁlj Investigating site information BRI [Z2Y5105% %73 IR X di
Tourism s A U A5 Subordinate Coordinate Altitude/m Region
disturbance  Nyyher  Site Sampling point river
3 Lo BRI Fok 29°20°31'N, 110°27°09'E 590 U IX SRR R AR A
High 2 KZEN ] 29°20'50"N, 110°28'44"E 462
3 2w Al JeiR 2k 29°22'09"N, 110°37'19'E 242 BT X 2R
4 T 29°22'16"N, 110°37'33"E 245
5 RE K 2k 29°20'47"N, 110°3327"E 313 TR X 7 B
6 B 29°35'03"N, 110°56'54"E 313
i's 7 BRI ORI Pk 28°57'09'N, 110°19'42"F. 528 SKE K PUEREE S
Low 8 FHE 28°57'02"N, 110°19'52"E 508
9 BT T Fik 28°55'28"N, 110°26'24'E 333 S X PUHEEE S
10 il 28°55'25"N, 110°26'25"E 331
1 BT AT PR 29°19'04"N, 109°57'14"E 351 Zh B S
12 I 29°19'08"N, 109°57'24"F 381
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Table 2 Tourism disturbance situation of the investigated sites
HOWTAL PSS e aeen HRmE dapme SR
Tourism Sampling . . Tourism Tourism . . . Tourist quantity
. . Tour type Tourist activity — ) Distance from Noise/dB
disturbance point number facility area/m (10 000 per year)
pavement/m
Gilis 1 1P @/ ) &/ STHE R N <N HEWREIT 230 11 72.25 339
High 2 WeEATE W) iR 16 210 12 65.20 271
3 wIRlE  WER IS s TN A 260 35 69.76 161
4 EARA T3 W 110 0 72.08 161
5 KIRE  WEEATE -2 NS 150 2 72.05 180
6 EES 7K 190 5 73.60 195
Mean+SD 191.67+54.56A  10.83+12.77  70.82+3.02B  217.83+72.00C
B 7 RBUE T ERARBE F & 24 5 48.63 0.50
Low 8 [ k- B 26 4 66.55 0.50
9 RBUE VR, RRAET A 110 21 60.33 0.60
10 JaR R T & 15 12 50.33 0.60
11 T JERAE T 0 352 51.40 0.10
12 JERAE X 90 115 63.50 0.20
Mean+SD 44.17+44.66A" 84.83+137.53 56.79+7.62B’  0.42+0.21C’

E: AR, R KRB FHEFARE G ZF A P<0.0l, IR - B4ER: A-A20 . B-B'4A.C-C' 48 A5 5 A
5.12.4.19 5 7.40, 8 &/Z 5314 10.00.6.53 5 5.00, P14 %] 0.000.0.005 5 0.001.

Notes: In the same column, paired capital letters mean significant difference among groups at 0.01 level. Results from indepen—
dent sample t—test showed that the t—values for groups A-A’, B-B’ and C-C’" were 5.12, 4.19 and 7.40, respectively; their df
were 10.00, 6.53 and 5.00, respectively; and P-values were 0.000, 0.005 and 0.001, respectively.
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Table 3 The species composition, abundance, and ecological type of prey fish at investigated sites
SR piw Al FRIE ]
Golden Whip Huanglong Sl.JOXl BN BT TR A
H B 4 Stream Cave River Wumu  Mule Yuanzi Ecological
Order Family Species name BooAr B @i B Al Valley Tower Village type
Now Before Now Before Now Before
1 #JE H 1. Rl [ 4f + o+ 4+ e ++ MS, C, U
CYPRINI- Cyprinidae  Opsariichthys bidens
FORMES e ARt g + SE, 0, L
Rhodeus ocellatus
s ++ ++ SE, 0, U
Hemiculter leucisculus
St ++ ++ MS, O, L
Pseudorasbora parva
HAE A +++ +++ +++ RL, MS, O, De
Onychostoma barbata
Ak + ++ ++ MS, H, De
Parasinilabeo assimilis
A S e Fa— MS, H, De
Parasinilabeo longiveniralis
VAR ANE ++ MS, 0, De
Rectoris luxiensis
Rk +++ SE, O, De
Semilabeo procheilus
IR 1 ++ ++ H+ MS, H, L
Schizothorax lissolabiatus
i Cyprinus carpio ++ SE, O, De
% Carassius auratus ++ SE, O, De
2. JeffFE TBE 2T ik +++ A+ + ++ At ++ MS, O, De
Balitoridae  Vanmanenia maculate
3. fikRL FRAELERRK Cobitis sinensis — + + + + ++ ++ MS, O, De
Cobitidae Ve fitk +++ SE, 0O, De
Misgurnus anguillicaudatus
11 &t H 1 ARl ug + + SE, C, De
SYNBRAN- Synbran— Monopterus albus
CHIFORMES chidae
11 i} H 1. R} JezE i ++ SE, O, De
SILURIFORMES Bagridae Pseudobagrus tenuis
HA ++ SE, O, De
Pelteobagrus fulvidraco
2. FliSk Rl M ++ SE, C, De
Amblyci—  Liobagrus nigricauda
pitidae 1 S fik + + + ++ SE, 0, De
Liobagrus margitinatus
3. i il + SE, G, L
Siluridae Silurus asotus
4. fikRl rhARL i ok ++ MS, C, De
Sisoridae Glyptothorax sinense
vV &5 H 1. SRR =y ta +++ ++ ++ T+ ++ MS, C, De
PERCIFORMES  Gobiidae Rhinogobius duospilus
2. VOYEEERL R EE A ++ ++ MS, C, De
Odonto— Ctenogobius cliffordpopi
butidae Vb Y ++ ++ SE, C, De
Odontobutis obscuru
TIESISY 54 8 6 6 5 12 8 7 7 5

Total number

JE: RL, 7T ik, SE, & EM; MS, [ dki; H, A, C, I, 0, &8, U, # L&, L, P TE,; De, EM(IAZE
SATH &0 & A R AURYE LEK[16~18, 23 T o) FF5+++ ++ 5+ 0 NEATEM &L RAHF RS . 25K,

Notes: RL, river and lake migration; SE, settled; MS, mountain stream; H, herbivorous; C, carnivorous; O, omnivorous; U, up—

per—middle—class; L, lower—middle—class; De, demersal (the ecological type of prey fish at investigated sites cited from refe—

rences [16~18, 23]). Symbols of +++, ++ and + indicate that the fish were caught more, many and less times, respectively.
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Table 4 Similarity coefficient between the sites before and after tourism development under high disturbance

P 1, Site 4 ¥& Golden Whip Stream #5 JE3i Huanglong Cave FRIZI Suoxi River
FRAA: R %L Similarity index 0.40 0.38 0.25
FATFPEL Species in common 4 3 4

RS FARFHEESHREEXFZEHEUERY

Table 5 Similarity coefficient among the sites under different intensities of tourism disturbance

iU A A, S MR Eiw A ZE ey N7 IeFIE BEFAT
Tourism disturbance Site Golden Whip Stream  Huanglong Cave  Suoxi River ~Wumu Valley Mule Tower Yuanzi Village
R 8 6 12 7 7 5
il 4 ¥R 0.40 0.33 0.15 0.36 0.18
High piy/Al| 4 0.20 0.18 0.30 0.10
FRIZ 5 3 0.12 0.36 0.13
B e NI 2 2 2 0.17 0.33
Low I%FIE 4 3 5 2 0.20
BE AT 2 1 2 3 2

SE 3 A& B Jaccard ABAME BB, AT A KT A A AR

Notes: The Jaccard similarity index is above the diagonal and the number of common species is below the diagonal.

®6 FREHAKRGENEERE
Table 6 The catch of prey fish of A. davidianus at each sampling point

& T # High disturbance % [ + i Low disturbance
FE S 4m"5 Sampling point number 35 Catch of prey fish/(g-m™) FEE 45 Sampling point number 3K & Catch of prey fish/(g-m™)
1 1035 7 521
2 932 8 492
3 484 9 531
4 338 10 476
5 997 11 421
6 915 12 482
Mean+SD 783.50+295.41 Mean+SD 487.17+39.04

E: MR AR AR IR 45 R T 1=2.46, df=5.18, P=0.057,
Note: Results from independent sample ¢—test showed ¢=2.46, df=5.18 and P=0.057.

R7T PEXXGFELE

Table 7 Population size of A. davidianus in the investigated sites

i3l ia RN R R g MR WS MY 5 O B iz e
Tourism Sampling point Habitat Habitat Seedling outflow quantity Stream segment density Population
disturbance number type area/m? (number per year) (individual per 100 m? size
Cili s 1 B 5000 — 0.8 40
High 2 B 5 000 — 1.2 60
3 T B 5 000 — 1.2 60
4 T B 5 000 — 1.0 50
5 B 5000 — 0.6 30
6 B 5000 — 0.6 30
Mean+SD 45.00+£13.78A
el 7 VR 3000 310 — 92
Low 8 R B 5 000 — 1.6 80
9 i 3 000 350 — 104
10 i 3 000 280 — 83
11 e lc! 3000 410 — 122
12 e lc! 3000 510 — 152
Mean+SD 105.50+27.48B

E: R E AR P, RREG KRG TR T 6 £ FE P00, SRR #3245 R 1=-4.82, df=10.00, P=0.001,
Notes: “—" indicates missing data. Different capital letters between the same column mean significant difference among groups
at 0.01 level. Results from SPSS 19.0 independent sample ¢t—test showed t=—4.82, df=10.00 and P=0.001.
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Table 8 Pearson correlation coefficient between paired factors among tourist number, tourism equipment, noise, fish

number, catch of prey fish and the population size of A. davidianus

Wi ThI AR M REPEIES AR PN e

Facility area Noise Species of prey fish Catch of prey fish Population size of A. davidianus
N E 0.85" 0.71" 0.48 0.76" -0.77"
Tourist number
B AR 0.75" 0.38 0.62" -0.60"
Facility area
I 0.48 0.50 -0.65"
Noise
NBEES 0.79" -0.74"
Species of prey fish
g -0.33

Catch of prey fish

E: A 0.05 KRF(m) B REAEE, A 0.01 KT (M) LB FAKL

Notes: " significant difference at 0.05 level, ™ significant difference at 0.01 level.

72, PO o 2590 SR BT JE G BBRE £ n] RE 2 B
TE B BT £ (Y [ ) 57 44 (B E 5 e AR AR ) . R
AN, AT E L ok B At n] BE DA ) R
ANFEZAN, HEAn: TR Sl 3 Xk A B A
SR 2 0 2 (An AR S ) £ ER R T X R
LRI, f TR A Pl R 2 TR, —
S R IRAE A, A B YRl A
PR T

TR IR LRAP DX A A A DR A A 2
ST LA RS KE siA E Fe 1k 3, D
A AR RN (AP 2/ R
R, X —TJ7 2 H TR KA RN, 7K
BRI R AR 73— 5T, FEE XU
AT PR A IS A B A 455 R K IS KR AR 7
TEARL AT RE 2 P B S BT/ INIAL, LITEWFTE R
B, e i sl AR R A WU AT G K 2
UK IR A TR ATt e Bk, 7E5K K
S T T KRR BRI S A
T AN, MBI R I A TR K,
Ui % BT Sl —E R I 7K PR S B S
AT AE A EERHR A ) R RORI i 3 i A B R i
T T AL BOR, 3] et AN H K PR TR W) A )
BRINA K. B2, —ERERRE TIRA
R IR YRR IS S i A i, S T WA 384
33 RFTFHIMERERXBEHEEZME KX
BRRIP ISR

TETE TR I 0 DX, BRHE A R 5 Ak i
S, R AR R AL T I = i
Bl BEE EI YA g T OREUR RO AR .
e, K& s E e m 7R, [ R

f5i n] RE B 2l s FE R Tk DX e [N, R
TR e XA IR Bt 0 i R vh, AN Rk
L N R NG TN PN =K ) S K [T i
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BETNATRE S BOK M P i A S BT . R
KA BN, ARICHRE AR T B Jk 4 Bl P
K MK FRARAG R, AR S ]t 2 IR el A f
BT, LRGN, —EREE BRI TR IR B
A AR R AR R 655 B IR R (B s A 3 m), 5
H LKA B8 Fh T30 % 1 S R (4 R S
P, B RER RO B T R

ABIESEFR, R R TR AP Sl W 64 5 0 m]
REE AR IX AR B2 T . F R, 7RI sk R
AL FE S G 9 AR PR AP X, — R i B R T 5 )
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TR T, P M T— 77 T T ARk P i ik
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