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Classification of Spring Groups Based on Hydrochemical and Isotopic
Features of Huanglong Ravine
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Abstract: Hydrochemical and isotopic methods were used to analyze 7 springs issued along the Huanglong Ravine.
It is found that spatial-temporal variations in hydrochemistry and isotopes of the 7 springs are related to the
combined influence of CO, degassing, travertine deposition and evaporation, which are determined by four stages
of water cycle. Three different spring groups were then identified based on these hydrochemical and isotopic
features. These findings may provide scientific basis for the management of the landscape water resources and the
protection of the travertine landscape.
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Huanglong Ravine in Sichuan

ROKEH T KRR L, HH IR A RHE R
BT SRS 3 BRI SR B 2R DA R SRR Ok 3L
. ERHR B RBER R, B R
TR FREF IR R, AEBR W T KK
FRE KR LA, MESRTREE . PR
S [R)UAR G H BL(X R4S, 2009; Wang et al., 2010),
M, ARFMARENE RN TFEL—LHRA:
— R ST R, A0 . KEM

SRS 5 T B9 RRAE ;s 53— 7 T I AR A 27
X ARIFERE . BAl, XK LERMR
FHRIIGORAD, FRE KSR AT ST T
YRR T H— B RERA . ALERUIR T ARME
HRAHT MR R KK EMEM R ESR,
DB R Bl i sk . T KoKk R Z MR
PRI A0 0, LLRE o 4 2R 5543 WL A 7K BT
HHR MR AR

7 SC i ERE R E ATHRI R E R G AR R ST E (5 40872168) B8 BT

Wekm B #9: 2011-02-27; B0 A 2011-04-05, FAEHE: EriE.

B-EERMN: EEH, &, 1980 4, BEMEAE, TENIFTEEFEMBRIL¥EMHIT . E-mail: whj0707 @sina.com,
WIRMEE A KIFEE, B, 1963 4F4£, BHRA, AR, RENFEBERDHES2RBAHR. BiRkdbik: 550002, FMAE
FIAT WK 46 5, IS 0851-5892338, E-mail: liuzaihua@vip.gyig.ac.cn,






£=H THHE: BT AL R R 1)1 8 5 R A PR 369
F1 EHEARKKMEEHIE
Table 1 Hydrochemical features of the Huanglong Springs
T Ca* HCOy EC pCO;
i =) 3
KiOBR pH (mg/) (mg/h (us/em) Sle (x 10°P2)
6.5 6.54 270 802 1104 0.03 169.8
1
R R (6.4~6.6) (6.41~6.62) (264~280) (784~831) (1080~1141) (-0.09~0.12) (138~233)
28R 53 7.65 144 419 601 0.62 7.8
(4.5~6.0) (7.45~8.23) (131~160) (382~468) (553~666) (0.35~1.26) (2.01~10.96)
3ER 55 7.38 153 447 637 0.40 14.9
. (4.6~7.0) (7.17~7.67) (141~199) (409~585) (588~820) (-0.59~0.87) (8.79~23.55)
K ey 6.2 7.59 128 371 539 0.50 73
iR (4.3~7.9) (7.42~7.71) (121~136) (351~394) (512~568) (0.35~0.58) (5.24~11.01)
sER 5.7 7.48 145 423 606 0.47 11.0
(4.7~6.6) (7.4~8.0) (131~192) (381~565) (551~793) (0.31~1.38) (9.08~13.09)
6Em 6.3 7.51 126 365 530 0.40 9.5
(4.6~8.2) (7.27~7.71) (112~171) (324~502) (476~710) (0.23~0.57) (4.46~19.82)
3.0 8.30 43 114 201 0.30 0.4
RESR 7R (2.5~3.3) (8.06~8.66) (40~47) (103~126) (187~217) (0.02~0.65) (0.2~0.7)
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Fig. 2 Seasonal hydrochemical variations of the springs at Huanglong
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s, S8 pH MR R B ZHE R LR
# Slc L ABEARAF R WHRH TROZ
SARBERRE W, Slc ZKiRF pH K H LA xR
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) 3= 2 R BN By E (Liu et al., 2004, 2007),
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Fig. 3 Seasonal variations in carbon and hydrogen isotopic
compositions of the springs at Huanglong
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Fig. 4 Spatial hydrochemical variations of the springs at
Huanglong(1 to 7 of the fig is the number of spring)
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Fig. 5 Spatial variations in carbon and hydrogen isotopic
compositions of the springs at Huanglong
(1 to 7 of the fig is the number of spring)
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Table 2 Classification of spring groups at Huanglong Ravine

REHHE iR S HARE
BB 1 FLFHEBWHER WML, BRY 3590 m, HBTAR - BRKAMZHXEIREL. HTFK
(BWR) BRNAEEK, EBREGER, SMETRRERR. UHRE RN MRS RN

pH {H, FUEFHBERBEHNREE,

RE 2, 3. WE WK, WRATE 3400~3200 m 2], BB TF=BRERFDE. RAHTHE X
(F1R) 4, 5, EEEABEARERDEMBZ E, EMNERE | MBRBTKRGRFHEALTHREEN
6 REAR, MR EEZRE 1 MRS KO mE, EARSRHTEZRARE DY
w, BVEETEMRAKBBAERT, NIE & B0 POSHE T T M R AR IFELE, 2009).
REBE I 7 P FEBWARMILEL, REMRIET . BIRLY 3506 m, HEEF & LI7RR AR IR = & 0 BRa HE
(FRER) gb, R EWKBRIERAFRESK, BERE THRERE. HARSRD, SR REE

WL/
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