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Abstract The Jiuzhaigou National Park in Sichuan, China is also a famous world natural heritage site. The water is the soul
of the National Park and the wetland consists of 118 mountain lakes. In order to evaluate the status of the wetland, and to put
forward rational advices for the wetland protection, a series of studies on the wetland were conducted. Diatom was used to
monitor water quality because of its great sensitiveness to environmental changes. Based on the studies of 17 sampling sites
in lakes from 2 168 m to 3 060 m in a gradient altitude in October ~ December 2007, 113 taxa of diatoms (including species
and varieties) were observed. The predominant genera in most sampling sites were Fragilaria, Navicula, Cymbella and
Gomphonema, but the dominant Cyclotella only in the Long Lake. Two eutrophication-indicating species, Melosira granulata
(Ehr)) Ralfs and Stephanodiscus astraea (Ehr.) Grun., were found for the first time in the lakes of Jiuzhaigou in traveling
season, and they disappeared in winter, indicating that human activities had impact on the lakes of Jiuzhaigou, and the
ecological system had a strong ability to be recovered by itself. The result of statistical analysis showed that diatom cell density
and altitude represented a positive relation as a result of co-effect of environmental factors. The Cairns Sequential Comparison
Index (SCI), a simplified method to estimate the relative differences in biological diversity, was high except for the Long Lake,
and it had negative relation with altitude and cell density, both resulted from interspecies-competition. But the SCI could not
always reflect the quality of the lake water in Jiuzhaigou. Fig 2, Tab 6, Ref 25
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Fig. 1 Sampling sites in the Jiuzhaigou National Park
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S1: The Penjing Riverbed; S2: The Reed Lake; S3: The Sparking Lake; S4:
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The Swan Lake; S14: The Grass Lake; S15: The Sword Cliff Hanging Spring;
S16: The Jade-colored Lake; S17: The Long Lake
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Table 1 Environmental data of the sampling sites in the Jiuzhaigou National Park

RAE - KA B, A b KA AE AL,
R Altitude - h
Sampling site (h/m) Water color Habitat Change in water level
s1 W ses | REE i R L
The Penjing Riverbed Light green Slowly flowing water Dropping slightly, no icing in winter
2 S 178 TREAL B TEW] KA AE AL ANZE VK
The Reed Lake Light green Slowly flowing water No obvious change, no icing in winter
3 KAEE 2187 ) K TEW] i AKALAE AL 3 AR IEAT VK
The Sparking Lake Blue Still water No obvious change, slightly icing in winter
sa M 2915 ek K JEW i KA AR s ANZE VK
The Wolong Lake Light green Still water No obvious change, no icing in winter
. RIERE s REG it JEHA KB 281 R vk
The Shuzheng Lakes Light blue Slowly flowing water No obvious change, no icing in winter
6 EAAAL: 2298 O, K TEW] KL AE AL s AREE VK
The Tiger Lake Dark blue Still water No obvious change, no icing in winter
7 PR oqs R ik T A AN ARGk
The Rhinoceros Lake Blue Still water No obvious change, no icing in winter
S8 Bty sago I ok S K fls AR
The Mirror Lake Blue Still water No obvious change, no icing in winter
s Gl sy KR ok T K Al s Ak
The Golden Bell Lake Blue Still water No obvious change, no icing in winter
s10 TLAE 2472 W K JEW] i KA AR s ANEE VK
The Colorful Lake Blue Standing water No obvious change, no icing in winter
K K0 i D R A, R KSR R BT IAS m
s ety osgy VR K BLE; 74 7 40 B
The Panda Lake Dark blue Still water In summer water spilling out and forming waterfall, in
. winter water level droppin and water frozen in winter
S12 ?thgﬁrrow Bamboo 2618 g ok JEL . AL ZE A s 7493 R R G UK
Lake Blue Still water No obvious change, slightly icing in winter
s13 Rty oo B ok ] K (5l
The Swan Lake Green Still water No obvious change
s 5O U it o) 5k A s ARV
The Grass Lake Green Slowly flowing water No obvious change, no icing in winter
Jlber=¥ s . N \
¥ b I Asfl . RaE
si5 The Sword Cliff Hanging 2050 Rk F it . KU AL AR
Spring Light green Slowly flowing water No obvious change, no icing in winter
s16 R soos  RIERL ik IG5 Rk
The Jade-Colored Pool Light blue Still water Dramatic water level change, no icing in winter
AEAR IR AL K (£98~9 m), 7~10H J ok l; =& &=y
sy ki w60 RIEE ik VKV 160 om
The Long Lake Dark blue Still water Large annual change (about 8~9 meter); full-water

season in Jul.~Otc.; ice as thick as 60 cm in winter

XA~ B AN L b Y AR B 22 (8] A AH 56 R B 3R AT a0 b, SR
SPSS VILOB K 54T — 0% 5t (R AH & 4347

2 R 508
2.1 AFEAIAKEPEERENRIEHRK

LB EEBEF IS E T, LIRS il T LZEE
FI SRR AP DX 1 37 i 0 25 24 ik i AT 190 (B A8 Bl 43 S0l SR I
F2406 HORI3LIE B, FRATT7E JUZE T4 A0 5 DX A4 B v 08
223 AL SR AR A Fh 2, $E2206 H 10} 32)8 1137% (545 )
(#2).

U 258 T8 7K AR i 88 v B0 M TR Ui R S A, B A R 2R
Z, UPSCAm L s £, Hoh LLJE 5848 H (Araphidiales)
Jiie ¥ ¥ Bl (Fragilariaceae) A9 i #T % J& (Fragilaria), X5t
%% H (Biraphidinales) £ ¥ % (Naviculaceae) ) S JE ¥ &
(Navicula) . 775 % Fl (Cymbellaceae) 4 7 25 ¥ J& (Cymbella)
F15E 4% 34 Bl (Gomphonemaceae) (1 5+ 12 3% J& (Gomphonemay) (1)

FhE i 2, FEA REEM A M, N U 28 78 K B RE 38 P 1Y
P32 HE, HLo RN BV A LA R, L Ab, FE1LH £y B9 S16
FRE S L TR 1 72 4% H (Aulonoraphidinales) i S0 3 R
(Epithemiaceae) 4l 4 3 )i (Denticula) (¥ 41 15 25 JF 3% (Denticula
elegans Kiitz.) (' [k 7K 3 25 @ 4 22 1 3 ] Nitzschiaceae i
% 25 /% 3% Nitzschia denticula Grun.), i A% /K44 B0 S B

PP R B b 248 2 B2 [ 7 8 L (Coscinodiscaceae) Y /N
¥ J& (Cyclotella). 75 JLIE I ICEB A WATA R, HooO 2 7k i 1) 4 i
— B P A, ETE S17 (K 1) 38 B A A B — 4 /N IR 3 S ) 34

(AR E A, TRATLEL0H F11LH SR 4 A9 20 7K K
WL 2% 5] L2 1 K R B T B A SR K R TS R B B O
PR A% 9 (Melosira) i Ukr 1 5% 3 [Melosira granulata
(Ehr.) Ralfs]fl 5 % 3% J& (Stephanodiscus) i 2 1 e £ ¥
[Stephanodiscus astraea (Ehr) Grunl], mi12H A 7K AL A H 4~
Fh AR BEA K B (£ 3), 7 LATT A8 A 9 4 A ORIRL 27 % 5%
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Table 2 Compositions of diatom species and genera in sampling sites in the Jiuzhaigou National Park
2¥ Classis H Order Bl Family J& Genus (F141 Species numbers)
L I3 i - PSR (1) AR (1) /R 5)
Centricae Coscinodiscales WA 1 Coscinodiscaceae Melosira (1), Stephanodiscus (1), Cyclotella (5)
JestsEH o - SERWEE6) . WP BEE (1) W BUE () MEFF IR (12) L BHFFRE (3)
Araphidiales WeFF ¥Rt Fragilariaceae Diatoma (6), Meridion (1), Ceratoneis (2), Fragilaria (12), Synedra (3)
A
%Ri;;fi?nales s 7c 48Rl Eunotiaceae JE 4% )& Eunotia (3)
i 5 R (1) P B R (1) T B0 (1) S RE SR (2) . KB R (1) XUHE
5e4E H FHE 3 Naviculaceae J (1) AR 1TBE IR (1) 2SR (1) SRR (15) . PSR ()
Biraphidinales TR Mastogloia (1), Frustulia (1), Gyrosigma (1), Caloneis (2), Neidium (1), Diploneis
PN (1), Stauroneis (1), Anomoeoneis (1), Navicula (15), Pinnularia (2)
Pennatae P25 3% R Cymbellaceae XUJE % (2) . M7 45 )% (23) Amphora (2), Cymbella (23)
SR Gomphonemaceae XU #:JE (1) . 5 ¥ )% (9) Didymosphenia (1), Gomphonema (9)
G e I S0 (4) . SUIRTE S5 L) . 17 5)
Monoraphidinales fi=7E d At Achnanthaceae Cocconeis (4), Eucocconeis (1), Achnanthes (5)
s I e N _ S
Eulonlfr‘jphidinales SR Epithemiaceae 214 35 (1) . 7805 JE (1) Denticula (1), Epithemia (1)
IR} Nitzschiaceae ZEIE MR (3). 25 & (1) Nitzschia (3), Hantzschia (1)
W 2E R} Surirellaceae W2 R (1), ¥ JE (1) Surirella (1), Campylodiscus (1)
3 BRI EHER(A) 2B &8 (B) AR SRR
Table 3 Distribution of M. granulata (A) and S. astraea (B) in sampling sites in the Jiuzhaigou National Park
S %#L’T S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Si1 S12 S13 S14 S15  S16 S17
ampling Sites
10H Oct. — — - — — A — A B A — — A B B AB B
11 Nov. A — - — B AB — AB — AB AB AB — A — — —
12H Dec. — — - — — — — — — — — — — — — — —

&4 20074F10~12 B AERAE R B FHRER AR E (n/10° LY
Table 4 Average diatom cell density from Oct. to Dec. 2007 at
different sampling sites (n/10* L ™)

KHES S A4 i 53R
S:\m*fl‘i\ag 104 111 1273 Avjf;e; Hé?:!tf mr%el |

Sites Oct. Nov. Dec. density
S1 22.85 25.24 7475 40.95
S2 9.67 21.96 22.02 17.88

S3 11.66 19.04 25.48 18.73

S4 31.99 24.37 21.62 25.99
S5 10.88 10.96 17.97 13.27
S6 415 11.63 12.10 9.29

S7 9.18 29.66 18.02 18.95
S8 8.21 20.38 30.33 19.64
S9 5.86 15.16 13.77 11.60
S10 6.59 6.41 5.39 6.13

S11 10.79 13.73 15.04 1318
S12 14.74 13.11 22.34 16.73
S13 33.34 49.45 24.40 35.73
S14 33.79 34.54 48.39 38.91
S15 14.11 19.82 26.75 20.23
S16 0.89 64.49 5.65 23.68
S17 95.82 64.54 54.51 71.62

e PP A e .

2.2 NEGHIAKERRERI A E
BE 2SI A 2 S K A S AR G T RE UK B A ) B 2
SRz e LU SR AR, i U S LR B S DA,

A R T S ) 400 L A — AR B L B S K SRR

Guit g5 AR, JUBE VKRR AN I E R R, 21
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AR R R, E PR 1 T A b i 2k B O
u 10~12H, AR IRME KR 5350 48.47, 3.47, 1.72 °C
H18.19. 7.32, 5.51 C, #PZHFEAR, 76 IH 7 RAE S L BN
B LT, M3 RS (S4. S10, SI7) 2 R H, 4
ANRFBESE (ST, S9. S13., S16)7E 117 Filk 4 20 Jito 25 5 fc K.
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SEYSCHEAEQ.TLA I, B AHB 43 SR 5 A 5 3 s i 2 B
PE, A SRFE M Z AAFTE B 22 5 AR R 0 S AR A -4 i
A AR BR 7E S17, UL AL 2 REPERIK. BEA S, S3, S5,
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Table 5 SCI value at different sampling sites within three months

SRR 104 11A 12/ SER A
Sampling sites Oct. Nov. Dec. Average value

S1 0.725 0.847 0.476 0.683
S2 0.821 0.776 0.847 0.815
S3 0.874 0.854 0.677 0.802
S4 0.771 0.782 0.894 0.816
S5 0.613 0.860 0.664 0.712
S6 0.903 0.813 0.877 0.864
S7 0.916 0.876 0.839 0.877
S8 0.857 0.773 0.828 0.819
S9 0.839 0.895 0.839 0.858
S10 0.808 0.900 0.803 0.837
S11 0.893 0.861 0.685 0.813
S12 0.850 0.848 0.832 0.843
S13 0.845 0.803 0.687 0.778
S14 0.605 0.787 0.759 0.717
S15 0.836 0.494 0.786 0.705
S16 0.909 0.455 0.531 0.632
S17 0.209 0.383 0.329 0.307

SR Sk e AT =22 8] 1) Pearson A 56 £ 5% (346).

s o, Wk SR M SCHE A 7E B & M oL, 5%
BEAEAE B3 TEAR G s 58 5 SCHB AETE ML B35 (M 06, JKIR S
B —E AU DG, (HAH CHEAS 835 5 /KRS SCUEAH bk
K.

<6 Hik. KR, R E LK Cairnstg £ 8]
RYPearsontlk Z 5L

Table 6 The Pearson correlation coefficients of altitude, water
temperature, diatom density and SCI value

jEE7 T o e
Altitude Water il Cairnsiiy &
Density SCl value
temp.
Wk Altitude 1 —0.560" 0.487 —0.575"
7K Water temp. 1 —0.177 0.024
W Density 1 —0.845"
Cairnsfi 1 1
SCl value

*1E0.057K - LA IE (2F2); **7£0.0LKF- L ARG (2)
*Correlation is significant at the 0.05 level (2-tailed); **Correlation is
significant at the 0.01 level (2-tailed)

3 1 ik
31 MEAKEPIERENSFETN

JLZEE WIS T R FUE TR, RES R R .
A /D AR TE 19844 Iy i R PR A R 4R Y, LI IS X R —
A a5 T B TR I R S AW R 2R A e 4R B 5 B,
AT B A RE B, FCPE VPRI BN R | A SR
Y NCE R, BRI BB ER SR,
HiFese e Hass s . SRR, SChr L, Sl L R
WE P AR Y Ji Z TR, A o 2 17 e e A P 2 B B TR
WeAE KRy, John P. SmolZE @48 Y, 4K 17 Ui e 2 A W e
WA A H L, SRR/ NI b, DR AR
TR S WM Y B Bk AR, Hitt, KK RERE

PR Ui A2, L2 A7 SR 1R 3 0 b 28 AR M V7 Dl A 26 A1)
FRARHRTE I A SR 2R J2 KR, (E2ih T4 1A B A
[, A B SR A A 00 5 g 38 R B 38T, A Y M T B RY
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Fig. 2 Average diatom density and average water temperature from Oct. to Dec. 2007 at different sampling sites
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