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Sketch of geological structure and water circulation system at the Huanglong scenic spot
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HL SR N pHL, [R) B0 52 AR AR TR o AR TR) A 2R
LI KFE (45 500 mL) , FHFLAE 4 0. 45 pum Y £F 4
U6 L B BR 2, o — % 0 1~2 3% 0. 1 molL. H,SO,
(REES BT TR IE Ca® ULHE ; I, 1 B0
25 Je M CK AR 2K W 23 Hr 7 322 )1 % Ca* LSO,
Mg™ \ HCO; & & , fb 2% T % &= (COD) , & A HL ik
(TOC) , Bk (TC) , B IEHLEK (TIC) , BA& (TN) , BBk
(TP)HEAT43HT o Bl /AT A 38R Origin2019b, R
S (R-3. 6. 3) FISPSS 25. 0 &5, BTN AS
MBRTENSE 1,

F1 EESWNE

Table 1 Main analytic instruments

HR s HEFETR
A R A S By
A DDB—303A
TN HIRAH
pHiT GTPH30 815 GeneTest 24 H]
COD 43 Hr iYL HH—3 2 E HACHA
A R TRE
RUBIEN N smpacH A
EA
B ICS—900  YLHDIRMLA AR
BAWLASHL  LiquiTOC I 2[5 Elementar 2\ )
3 HRE5N

3.1 BWEIARERMEEKLFFHE

FEHLFE R, 22 OB 5 X K A2 A7 i
L2016 4 A, 5 H (8 H A 11 A K== S50 3%
20 BT WM SRR AR SR AL oK 0T A 55 e
pH i pH=~6. 8 (FE LR ) LT3 pH~8. 3. M AE 5% %]
F et [a]— W s i KR S H pHAR T8 H AN 11 5
FEWLH B, 5 H A1 H B pH AR BL T AR IS
T AT R AR K A AR W IS R A R N, 43 D P TR
PEY) TGN T BOK R pH BRI . 4 V4l b 7 3 115 ]
By pH A8 B0 #5503t Ju DL 11 7 o X2
TSR A FRER(TZER)ICA, 481
o RIK BN I SRR R T 5 0, 18 T O M 0
11 H pH I TRE. A W 8 H /K i FoR_ R LA
FETSHMILA, ATRER 8 HIEAL TR Z b, FiK
il b LA, S BOK R e TR i, 22
TEA BTV, #4620 Ca® MITHCO, M LE 34 H 4y

Fh B L G SR R A, Ca® WK BN 200~340 mg- L7,
HCO, ¢ FF Hy 542. 5~727. 2 mg- L™, 7£ 8 A /Y HCO, #¢
FEIRE) T s (8 3a, B 3b) . 8 A A1 H 6] — %kt
ROKE M F AR RS AR — 5 & RS 1A
Mg Ve FE S B B T 5 HA8 A (K3d)., SO, &k
B 25 mg- L7 LRI Eh, H 8 A S0, & i ik %
mTSHMITA,

TR P SR A HLAR N TC LR i B,
FRA A TOCHE 34> A A3 B Ry e, 11 H A7 1w
BT HAPIA A, 20030 mg- L7 HEMZ i T 11 A 1
FOR U B R A, R AR A P R B
TOC JHi5 . KA TIC 3%k CO,.CO; FIHCO,, A
Fe 2 Al R [R] SR RE S TIC &8 AE 3 Ay S 3 —
AR AR | 35 B SR B SRR T R T R AL
X5 HCO, AR b AL —3., 8 H TPI& m& i, S
HEAL, JLT 80 mg- L7 (K 3¢) , 8 H &8 g X X 1)
Ji e RE 2, TP 19 2 1 T A AT e 2 i Ui 4 A28 2
FiE = g . TN 11 H B, S A ik, 11 A
TN =5 7] BEJE 1 T3S TFURBE T JE I MR R A, A
YrAn i b A HLE K RO R A T 11 H TN &

A
3.2 KRBHERSHH

F A4 HT 2016 4E 5 H .8 H A1 11 H KL% Z
AR I 4, 5 H pHXT Dim1 1 Dim?2 (1 57 ik 1 1
K3 TP.TC.TIC.TOC .COD Mg* \HCO, Z5 7K Jii 2 K%}
Dim?2 i 8 5k, Ko LI TP Mg* \HCO, N F . 7
pH BT T 655 H1 75 RAE £, R A RAE 5
KA SR EZ pH S IR

2,3,4,75 KM S EEAZE| TP Mg™ \HCO, F5%
Wi, MIE 4b thE H pH TP X} Dim1 A4 57 Bk i f ok, HL
XS ET6,7,8,9, 10 5 FFE 5 T A HI/E
5 Ca® (TN E,\TIC . TC X} Dim2 2 3= 2L 9 sk , [F] Bf
XK T SHAE 145 25 RAE SRR Pl 22
AR . M 4e T %0, TP TN il pH [7] B 7 Dim1 |
Dim2 5 3 B AY STEL &, TOC, COD ., SO, . Mg |
HCO; 7€ Dim2 1 (5 R Z W 5Tk &, 745 .8 %5 (10 5k
B FEZF TP TN Al pH 52N, 35 45 5 5R
BE & 2 TOC.COD SO, Mg™ \HCO, UM . M
&l 4 R, 34 H A5 v pH X T 32 8043 Dim1 A1 Dim?2 Y
SRR AR B R T H AR KRS E . /8 & B
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Table 2 Changes of water quality parameters in 2016
PR Sl
S| H A _ Ei): WA X Wik E A

HAER TR ;;i B gﬁ é—j Hji i ;Zm; Wt “tji M

2016/5 6.85 8.10 8.12 7.74 8.45 8.33 8. 35 8.62 8.53 8.41 8.82 8. 37

pH 2016/8  6.83 7.33 7. 30 7.52 7.66 7.74 7.76 8.09 7.90 7.84 8.17 8. 14
2016/11 7.05 8.28 8.54 7.78 8.61 8.48 851 872 7.63 8.04 8.39 8.69

2016/5  8.69 6.63 7.54 4.26 5.15 6.12 6.81 5.39 5.68 4.98 5.03 5.70

mSFcin ., 2016/8 895 6.11 6.56 495 436 550 510 3.61 439 3.70 3.8 418
2016/11 6.50 6.10 4.61  4.39 4.67 4.39  3.70 3.84 411 4.56 4.95  3.89
- 2016/5 248.50 134.22 145.71 101.45 69.43 115.23 103.77 88.65 73.25 131.54 114.66 107.79
H(;;ZL/I 2016/8 312.35 245.35 210.81 166.44 49.78 112.55 115.21 312.35 108.40 245.35 210.81 166.44
2016/11 210.14 193.21 135.03 124.67 55.19 100.25 115.90 90.90 79.15 92.76 122.29 103.71

. 2016/5 37.59 35.82 41.02 27.05 30.49 30.86 39.46 36.24 35.90 31.97 27.36 28.83
mbgoil | 2016/8 38.95 35.37 36.43 31.25 32,1 29.33 33.21 26.68 28.17 20.65 26.84 26.39
2016/11 23.07 26.31 27.49 26.07 27.24 23.11 24.73 22.72 24.85 20.58 24.64 25.36
- 2016/5 542.50 498.20 435.10 426.20 401.80 380.40 317.50 295.40 341.80 315.60 290.10 285.10
E;i*/ 2016/8 780.80 622.20 432.10 402.60 390.40 427.00 353.80 317.20 390.40 353.80 341.60 317.20
2016/11 627.20 594.50 514.20 440.50 371.20 440.80 396.20 321.80 385.10 341.40 331.20 284.60

) 2016/5 22.95 21.48 27.42 25.16 14.41 25.03 12.77 14.13 24.58 16.59 14.16 13.90
M*‘i/ | 2016/8 23.52 24.76 25.55 18.17 17.41 18.49 1540 16.90 27.26 14.20 16.45 16.56
e 2016/11 24.65 23.51 29.45 24.26 18.54 28.91 19.52  15.25 28.50 19.52 15.36 19.25
2016/5 2.41 1.50 0.03 2.41 0.75 0.69 1.39 1.18 0.45 0.98 1.60 0.77

mg/ 2016/8 2.38 2.76 0.24 2.74 0.72 1.72 1.95 1.75 174 1.92 173 1.73
2016/11 1.98 2.94 1.31 2.91 1.11 2.91 3.00 2.72 2.42 2.89 2.65 2.36

2016/5 0.01 0.02 0.03 0.02 0.04 0.04 0.01 0.01 0.02 0.02 0.01 0.01

mgi / | 2016/8 0.09 409 424 409 314 3.22 3.8 423 329 349 3.22 441
2016/11 0.02 0.75 1.25 2.06 0.95 1.81 2.05 2.26 2. 80 2.25 2.45 3.05
2016/5 1241 23.98 10.30 1510 10.75 6.69 539 456 421 2.9 235 0.7
HTgOIu | 2016/8 15.73 26.16 15.81 23.08 14.84 12.65 1588 9.27 9.13 501 858 5.25
2016/11 11.35 31.36 13.80 33.87 23.19 15.58 16.95 12.95 11.42 5.84 9.49 6.63

] 2016/5 3.21 4.26 3.96 549 1.25 3.96 3.56 3.43 2.95 0.95 0.94 0.21
H%;]E/l 2016/8  3.82 5.25 4.36 6.52 1.86 5. 85 4.68 4.13 3.85 1.24 1.06 0.01
2016/11 3.43 4.52 4.42 6.02 1.52 6.02 4.52 4.52 4.52 1.51 1.51 0.03
2016/5 141.98 106.58 92.63 58.31 56.90 58.76 42.45 35.86 49.85 43.58 39.35 43.44
mirl(l:/l 2016/8 161.54 109.84 64.26 68.43 46.28 49.98 31.61 43.89 51.92 48.31 47.89 40.21
2016/11 220.83 122.05 81.23 83.87 67.89 61.67 52.99 58.43 57.69 55.24 56.34 53.94
2016/5 154.39 130.56 102.93 73.41 67.65 65.45 47.84 40.42 54.06 46.54 41.70 44.21
m’gi?l 2016/8 177.27 136.00 80.07 91.51 61.12 62.63 47.49 53.16 61.05 53.32 56.47 45.46
2016/11 232.18 153.41 95.03 117.74 91.08 77.25 69.94 71.38 69.11 61.08 65.83 60.57
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RE3, K5 B, 20174F 10 A 8k FEK TS
B pH . TP .Ca™ \HCO, & #2105 = T 2018 4F8 H . M
FEAE R B, TP & R B BT S
B, 3.2 mg- L5 Ca” FTHCO, & S 90 R e 3i,
FEFEAE SR AL, 2017 410 H Ca> FTHCO, & e i, 43
Bk 428. 23 mg- L' F1 1 030. 12 mg- L™,

X AT (20164F 8 H) A (20174510 H
FI20184F 8 J ) FEK RS E M ARk & I, HiFZ 1 5
Bl R AU o B B , KA pH B3R BH E 7t
FEACIR PR pH RIS = TR i, FA0 T 9t R
R pH AR LA 3% (] 6a) .

HWREE . 3R TP SR B ERI, 5%
HIAH B, S i FI i b rh TP B ¥ TR T
1.0 mg- L' 247, T 55 46 SR DRk — B FE 40 3 5 A
WO e FEAR A AR (E 6b) o S5 A6 SR BRI B TN
FrE R TR AN =, o 2. 25 meg- L A2,
(R G TN fr b T A R . MR A e i
B b RN 3t A TN 75 i A8 AR B 8 (T 6c) o

Ca™ Fll HCO, J& 45 A2 T AR v e o 2 1) W o 25 1
M 6d FTE 6e 7] F th , 52 5 3 AN Wi o5 Y Ca™ ¥ JEE
BB ERAN T, 43 W0 400 mg- L7 2 A7 150 mg- L' A7
47,200 mg- L' A2 A7 s HCO, MR IEAE R i L Bl T i
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#®3 2017F 2018 FEBKUFSH TN
Table 3 Main hydrochemical parameters changes in 2017 and 2018

pH Ec/mSsem ' TP/mgl.'  TN/mgl ' Ca’/mgl ' HCO,/mgl ' TOC/mgl '

2017/10  7.85 5. 57 0.09 2.25 428.23 1030. 12 13.18
AL IR
2018/8 7.80 5.71 0.10 2.24 386. 20 846. 15 6.61
2017/10  8.26 4. 66 2.15 1.88 189. 75 968. 58 12.98
R
2018/8 8.28 4.33 2.50 1.62 168. 42 754.65 6. 24
. 2017/10  8.18 4.61 2.23 1.72 151. 24 751.63 12.21
G
2018/8 8. 20 4.52 2.43 1.76 142. 32 550. 42 6. 65
‘ 2017/10  7.85 5.01 3. 30 1. 82 182. 85 370. 85 4.10
RE 3w
2018/8 8.00 5. 25 3.15 1.78 168. 16 380. 41 4.68
2017/10  8.10 4.48 3.26 1.78 186. 21 360. 12 3. 88
R
2018/8 8.01 5. 11 3.25 1.76 172. 52 386.42 4.20
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Fig. 5 Changes of main water quality parameters after earthquakes in 2017 and 2018
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Characteristics of water environment changes in a short period after the '8
August 2017" earthquake in Huanglong, Xuebaoding watershed

ZHAO Xiaoxia', LI Qiongfang', DONG Faqin®’, DAI Qunwei’*, SONG Na ', DONG Pengju', CUI
Jie’, LUO Yaodong®’, ZHANG Qiang’, XIN Zhang®, O’ Driscoll Mike’
(1. School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang, Sichuan 621010, China;2. Key Laboratory
of Solid Waste Treatment and Resource Recycle ,Ministy of Education ,Southwest University of Science and Technology , Mianyang ,Sichaun 621010,
China ;3. School of Environment and Resource, Southwest University of Science and Technology, Mianyang, Sichuan 621010,China;4.Fundamental
Sctence on Nuclear Wastes and Environmental Safety Laboratory, Southwest University of Science and Technology,Mianyang, Sichuan 621010,
China; 5. Institute of Karst Geology, CAGS, Guiling, Guangxi 541004, China; 6. Physical & Computational Science Directorate, Pacific Northwest
National Laboratory, Richland, Washington 99354, USA; 7.Industrial Mineral Forums & Research Lid., Epsom, Surrey KT17 4RH, UK)

Abstract The deposition of Huanglong travertine needs water which is rich in calcium ions and hydrogen carbon-
ations. The purpose of this study was to determine whether the 2017 Jiuzhaigou earthquake had an impact on the
fragile travertine in Huanglong and caused the change of the water environment subsequently. Water samples were
collected and tested at three monitoring sites in Huanglong in October 2017 and August 2018, respectively. Based
on the principal component analysis of many times of water quality tests before the earthquake , the main parame-
ters affecting the chemistry of Huanglong water were determined, and the main parameters after the earthquake
were compared and analyzed. The principal component analysis of water quality parameters in 2016 show that the
pH value, total phosphorus and total nitrogen played a major role in the water quality of Huanglong. The pH, Ca*"
and HCOj; contents increased, while total phosphorus content decreased after the earthquake. The results show
that the earthquake has a little influence on the structure of Huanglong travertine, leading to increase of Ca®" and
HCO; ion content in the rising spring (Zhuanhua spring) , and also affected the pH value. The decrease of TP con-
tent in the water after the earthquake may be related to the decrease in the number of tourists. The analysis sug-
gests that the earthquake has some effect on the water environment of the sedimentary area of Huanglong traver-

tine and was favorable to the deposition of travertine.

Key words travertine, earthquake , water quality, Huanglong
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