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Abstract: Methods of automatic hydrochemical logging and in situ titrating combined with indoor analysis were used
to study the dynamic variation of the physicochemistry in Huanglong Ravine. It was found that the deposition of
travertine was due to huge CO. degassing from water, which leads to the decrease in p(CO.) and conductivity, and
increase in pH and Slc from the Huanglong Spring to downstream. However, at Slc < 1.0, p(CO:) decreased and
pH and Slc increased remarkably downstream, while at Slc > 1.0, p(CO.), pH and Slc tend to be stable further
downstream. Meanwhile, the downstream hydrochemical evolution was interrupted by the snowmelt water in the
ravine through dilution effect, and the spring water downstream through concentrating effect. In addition, the
chemistry of the Huanglong Spring is stable, without obvious diurnal variation. However, in the pools downstream,
p(CO:) and EC are lower, and pH and Slc are higher at daytime than at nighttime. That means the deposition of

travertine is quicker at daytime than at nighttime. It was concluded that this was caused by the combined influence
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of temperature and the aquatic photosynthesis, which contribute about 19% and 81%, respectively.

Key words: travertine; hydrochemistry; temperature effect; aquatic photosynthesis; Huanglong Ravine; Sichuan
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Table 1 Hydrochemistry of the Huanglong Spring
RERE KA GLR (mg /L) KB pH  MEE SO p(CO.)®
K" Na*  Ca* Mg* a-  sor Hcos (T) (nS/cm) (1 100 Pa)
2007-09-03 0.43 379 254  20.80 0.84 24.12 763 6.3 6.65 1074 0.10  125.03
2007-09-18 0.41  3.67 242 20.56 109 24.35 750 6.4 6.5 1107 0.01  141.91
2007-10-07 0.42  3.71 242 20.63 1.15 24.34 763 6.3 6.56 1035  -0.01  154.17
2007-10-24 0.41  3.67 244 2074 1.14  23.90 756 6.2 6.5 1035 0.01  142.56
2007-11-07 0.43  3.65 240 20.76 1.27  23.54 738 6.2 6.56 1034  -0.03  149.28
R 0.42  3.70 244 20,70 1.10 24.05 754 6.3 6.5 1057 0.02  142.59
2008-04-29 0.38  2.48 254 21.04 0.26 22,78 793 6.2 658 1110 0.06  145.88
2008-05-05 0.37  2.38 262 21.18 0.25 21.93 793 6.1 6.62 1112 0.09  139.00
2008-05-13 0.38  2.45 276  21.53  0.26 22,19 817 6.2 656 1152 0.06  164.06
2008-05-16 0.40  2.48 270 21.24  0.30 21.64 824 6.2 6.61 1138 0.11  147.57
FIE 0.38 2.45 266 21.25  0.27 22.14 807 6.2 6.59 1128 0.08  149.13

H: (1Sl IKPHFRAMR QAL (Sle=1g IAP/ K, X IAPHB FREH, KWEHER). Sle >0, RALTHRE TRAREHT
PEERBREGTR; Sle <0, KM A RARA BBH; Slc=0, K& THFRABRR/FIBRFEERE,
(2) p(CO) N _HIRAE,
Slc M p(CO.) B WATSPEC % (Wigley, 1977)HE & B4,
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Table 2 Hydrochemistry of the surface snowmelt water and the springs of Huanglonggou Ravine
B 3 AKE(C) ®BEHE(uS/cm) Ca**(mg/L) HCO5 (mg/L) pH Sle p(CO2) (Pa)
L BRE K
2008-04-29 2.1 201 46 110 8.45 0.41 29
2008-07-25 7.4 201 42 116 8.29 0.32 47
2008-08-11 4.1 202 40 110 8.21 0.15 52
2008-08-26 5.2 214 42 128 8.04 0.08 92
2008-09-11 4.2 217 45 104 7.95 -0.08 91
2008-09-26 4.6 218 46 116 7.90 -0.07 114
2008-10-02 4.2 226 48 122 7.98 0.04 99
2008-10-07 3.8 231 46 128 7.82 -0.12 150
¥ 4.5 213 44 117 8.08 0.09 76
4 BNl R
2008-05-05 4.2 639 148 445 7.60 0. 60 822
2008-07-26 5.8 630 136 415 7.49 0. 46 1007
2008-08-12 6.0 584 124 409 7.41 0.34 1202
2008-08-26 6.2 638 142 445 7.47 0.49 1132
2008-09-11 6.1 632 142 439 7.43 0.44 1227
2008-09-26 6.4 643 152 451 7.34 0.39 1552
2008-10-02 6.1 657 148 439 7.39 0.42 1343
2008-10-07 6.1 649 144 445 1.37 0.39 1426
F¥HE 5.9 634 142 436 7.44 0.44 1189
6 b MR
2008-04-29 4.7 700 166 491 7.35 0.44 1618
2008-05-05 4.6 695 154 476 7.30 0.35 1766
2008-05-11 4.6 690 161 483 7.43 0.50 1324
2008-05-16 4.8 685 160 480 7.38 0.45 1479
2008-07-26 1.2 514 110 329 7.54 0.35 728
2008-08-12 1.7 476 110 348 7.56 0.40 738
2008-08-26 7.9 475 106 323 7.59 0.39 643
2008-09-11 7.9 478 106 329 7.54 0.35 735 -
2008-09-26 7.6 502 110 311 7.74 0.53 435
2008-10-02 7.7 506 114 348 7.45 0.30 951
2008-10-03 7.8 505 116 348 7.43 0.29 995
2008-10-07 7.8 506 112 348 7.46 0.31 929
3 {E 6.7 561 127 384 7.48 0. 40 966

3.2.2 FEABERFANMEHNEEZAHA

B s5HME 6 R 2007448H2H—24H1
SRERRMTHAEYRZ WK WE L
IR H AL .

HESTH, 1 SRAERANEWYEILE
KRN, BEXHBHEELAY., 5B Rs
BIXSHE, BOEBNSTERFEYBNERABE
A, BKBHXE, KR, B KHETE6 C;
p(CO;) HR{K, WHH, B AL 488 Pa; K
pH EF Slc B X &, KB, HAHE4 513X 0.40
. F10.43; /K HCO; #l Ca?* WEMB R R XK,
B E, BKHEZELFE 15 mg/L. 6 mg/L 1 20
pS/em, Y B AR A U B B R, DT
AT ENERTREMKEEYREIERR

H5IREKS p(CO) WAL BE H BT ERE
KACFERIE W, W] DAGE T EIR X R PO
W HFFTAER S, p(CO.) BB R 798 Pa, M Xf R iR
EEM, 8.0 C,E/FREHN Ki=0.059336;
p(CO,) BAK K 310 Pa, X R EERN 11.6 C,H
BEHEHRN Ko =0.050967, FFLLBREX p(CO.)
K WHEBRREN Ku/ Ke=1.13, HILBIRE
REBEE W KRR p(CO.) & 798/1.13 =705
Pa, BEMEMAX p(CO.) HAILKTERN 798 -
705 =93 Pa, I TIRERKAELEYX p(CO,) W FH
W& 798 — 310 =488 Pa, SR E/ERX p(CO,) H
BB W E 4 R (93/488) x100% =19% , K
RN A AKEEY A ERARX p(CO.) HELKEM,
B 100% -19% =81% ,
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Fig. 5 Diurnal variations in hydrochemistry of the Huanglong Spring
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