WaE Wewy
2002 % 6 A

* B
CARSOLOGICA  SINICA

£ %5 Vol. 22 No.2

Jun. 2003

X MERE 1001 4810(2003)02 —0103— 07

W AEREE BT R BRI RIS 547

BB, £EH, £ W, 2254, ¥
(P EfiAEm 28 nEmRE, /& 4 541004)

W R AAELAEARAH - ERAUNBEAR YL BE AXARARE
RBLEXTHEEWER BTALRBELEFWAREPABRBHEAT R A
ABAREERTHALER KRBT ARES SR AAXNEERSANAES
FEHERERA., TERFAERNLRE2 B AL UINHRARFTR LR
EFRFLEATHRENGEA RS ANBTEE IR MR TALEY
HEENAL ERIEIHCO; 2 REFTREABHNHAL L W, LMK
RENES A FARTRBEHEEtXH.

KWERZEFH AL EOA KB ASHA £ATH

RS #E Pedl. 12
0 B B

BESMTHEME L ERESER RN ZILE
A, B AT 119, 07km®, B P B BE L S T A 106. 33
km®, i & £ R 89.3% ., RIS AEEAAE 2
FetEm BRI B O, Mo W dE T i L B AR A At e
BBV GRS, EERESR ARG RE
HoMEAE BEHEEE. SERILAFAEEN
XK. HEEEE L EN, SEFHEAESR
1694. 3mm, ¥ 14.3°C.

EEA - EnTEATHITCKER, s TER
TERMEE. MR NABTE, HBEBES
RE-EHE. " BEA ZEFZERBEMNEA KbEnik
BREAT OT =& NEE T . FEHKREW
—FERERMBRE: QL BEREFALE
(Poe®) . FEAMHEDE RS HR=ERZHK
E@TFT _BAFTHATEREP-) . FTEIH—H 5
ZEEYME R KA ERBEKE QT _#EX¥
HEREP). FEAPT-BRERRES B&EY
BEE:OTFT BEMEATEREP . TEHF—

IR A

BMEEGREYBERKE:;©OT " BRAMESR L&
P EEAE—FEEREHSKE. FEBLE
i (D E =B KA (Pd) N T E IR R EES
QLo BERFRATREL) HELE . TE
ERE QT BREHEEATEC) - R E. TS
SR, ORE—FTHEGC—D), AEDE . BIPRE
RBE.HE.

BEEEE BT MUF 8 A 2 T RO R
HHREBUENRERSETEAEFRETE . &
ESR#HAREEE MBRER. Lo s
BRAEEAXSEHERAFREE L B HESR
T ERRE M T A 65 79km BB EN,. HX
NS ERZR BB R 83 b, KPR h Ry
REERERE 26 (W 1D, EELHHTE 700~
1450m BRH EO,

FRHERFREK SR EENEAERELH
MERERHY AR EXBERWREEER K
KEF IR RS LR CO, MR, kb
HAERHEBEEFAREEERAREERN, BmE
ERSBEMEK BE, 8 SRS ENT

HETA. REEEMECGESILRESARTREEZRMASHI SR TR0z e- O 5E+ RERE AN MEEAES TS

EEEELR R IR 20010303

feA RS BT 1067 ), L1987 HRFRFK UK S TROM %L, EATEEKETIR.

WoHg H 8. 2003-01 19

W R RIES. TSR R AR ROK TR TR LR —— MRS I S A RS BT R AR, 2002, 6.



104 FEHEE

2003

F=RAXHS
ToRAKMIE
LTRRARRTALE
L=RERERATH
FoaAxOs
FoARERALR
ey 1o PET
FoRARERRTE

ETW-RRR

1 BEREEERSHE

Fig. 1 Distribution of epikarst springs in Luota
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Tab.1 Hydrogeochemical characteristics of epikarst zone

m A X o] HE m B E QAT bof -

b/ - TR o)) 5.6~22.7 13.9 K+ 0,08~1. 46 0.45

pH (& 6. 80~ 8. 01 7. 50 Na* 0,21~2.55 0.75
WY R E M TDS(mg/1) 53. 88~367.73 147. 11 Catt 20.91~113. 99 19. 74
S HBOY CaCOs i .mg/D 58, 36~ 303. 38 133.72 Mgt 0.75~15.42 2.75
FER CO2(mg/1) 1.21~14. 33 5. 41 cl- 2. 63~5. 26 3.65
E & CO:(mg/) 15, 98~ 82, 37 48.55 HCO, 55.42~236. 67 136,43

it 23] HCO; ~Ca¢FEIHCO;—Ca » Mg, HCO; « S04 —Ca(iK) sot” 0. 00~187. 69 21. 39

4

S H EWOE /O R 33/73.

¥: EEERNESERLARCRESRHEE—RE

Tab.2 Hydrochemical component of epikarst zone in some long-term observation points

T BRER FEHE S5 R TSR T/ 5106 B N+ -1
W By 861, 2 959, 1 486. 0 722. 87 1177, 9
[ iz Td Pt Pim Pym Pig
A (km?) 0.12 0.10 0.72 0.13 0,025
AR A (/s l.25 0.014 18. 64 0.16 0.64
WMEEE (/) 0~24,12 0.002~0.12 0~~1911. 81 0~11.21 0~-118. 39
o 10.4~21.5 6.0~-16.0 12.0~15.5 6. 5~28. 7 5. 6~20. 0
KB (4. ) SR (14.0) (15.3) (1z.8)
H it £.90~~7,58 7.26~7.85 7.10~7.84 7.45~7.87 7.05~8. 01
pHR (7. 26) (7.66) (7.57) (7. 66) {7.59)
170. 86209, 25 71.17~87. 74 130, 92~ 163. 39 126. 71~ 178. 65 96, 96~148. 35
WAL (192. 603 (79, 04) (141. 00) (168. 26) 111.73)
TDS(mg/1> 209. 25 87.74 163. 39 178. 65 148. 35
W HB 132. 79~197.62 64.51~-81, 00 92.81~176.56 110. 38~178. 81 83.92~150. 40
(B CaCoy it mg/D (176.62) (70, 700 (134.13) (159.03) (109. 63)
K tma/h 0.24~0. 53 0.17~0. 95 0. 08~0. 36 0.11~0. 33 0.19~0. 56
™8 (0. 38) €0.37) (0. 16) @.25) . (0.31)
Nat( m 0. 83~1. 80 0.21~0.39 0.21—0.27 0.21~0.31 0. 91~1.49
mastma (1.35) (0.31) (0.25) €0.27) (1.22)
Catt o m 59.82~-75. 44 23.78-~30.33 45, 97~59. 04 45.10~66. 10 33.06~49. 71
A img 69. 77) (26.10) (50, 26) (61, 43) (38.22)
MatH D 1.74~3. 07 0.99~1. 49 1. 74~3.73 1.49~—4,48 1.74~3,58
Ve me (2.25) (1.25) (2.43) (2.39) (2.38)
i tma/h) 2.73~3. 64 2.63~3, 64 2.73~3.51 3.51~5.26 2.73~3.51
e (3. 38) (3.32) 3.4 (3.77) (3.12)
HOUT Cng /1) 176,21~ 236. 67 67.94~~87. 90 105. 85~-193. 353 119.27~210. 34 78.19~154, 93
shme (218.62) (75, 80) (158. 43) (179, 65) (115. 59)
SOF (me ) 3.87~12.87 7.20~7. 83 14.91~13,76 3.93~13.76 5. 83~15,72
DU ime (7. 54) (8.67 (8.33) {9.33) (12.73)
N 3.31--14.33 2.21~4. 41 2.21~4.4] 2.31~5.51 1.18~4. 41
{ 2Ch; 1
78 CO: (mg /D (9. 33) (3.58) (4. 06) (4.31) (2. 78)
B COumerly 68. 33~82. 37 24.49~31, 70 51.02~66. 73 51.57~70, 27 30. 93~5. 88
&L my (76.47) (27.58) (54.65) (65.53) (38.76)

D5 PREHFWER KL ERRRE HCO3—Ca By 20K LMK 5~6 AQHEE, (3)5106 RAKBY 5~12 AMBMKIE &
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Tab.3 Chemical components of carbonate rocks in Luota
W CaO (%) MgO (%) CO2( %) BAEY (M%) Si020%) 5(%) Ca/Mg R.{H
Tid 51. 01 1.17 41.06 5.51 4.50 0. 09 61,19
Py 46.73 2,80 39.28 9.69 8. 40 0.135 39.2%
Pim?® 53. 09 2.05 44. 18 0.35 0.55 0.01 164. 00
Pym! 48. 00 5.73 43. 86 2.72 0.13 0.03 0. 09
Pig’ 52. 60 1.75 42.96 2.15 0.11 0.05 61.23
Pyg? 50. 84 2.53 41.25 6.07 0.13 0.05 45. 81
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Fig.2 The regime curves of the water temperature and air temperature in some long-term observation epikarst zone
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CO., & BEAL(E 1), SO MPEH CO, &k

B, 27 9RmiEit B, KSR KkEFRAEY
T8 35 H (SIC) f1 8 Z 6 5% (SID) B X (6] {8 4%
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Tab.4 Characteristic value of hydrochemical component of rainfall water in Luota

m B i W OB bl 4 m H BHE

pH{ §.35 B CO2(mg /D 6. 84 Mg+ (mg/1) 4.94

TDS (mg/1) 63.12 K* (mg/1> 0.53 Cl~ {mg/1} 3.20

HB (B4 CaCO; t+, mg/1) 41. 23 Nat(mg/1) 0.17 HCO5 (mg/1) 19.0

B CO(mg/1) 20.54 Ca®* (mg /1) 8,36 SOf (mg/1) 37.4
Kb 504 « HCO3~Ca - Mg (¥) HCO3—Ca(¥k)

B4R 2000 #F ¢ F~2001 A7 & FATRBHCHERE K0 A O B 0 R KRR 16 (R oR 2001 48 7 A 40 T WIMEAR 198 90 3 R A9 7KCHE 2 4.,

3.2 BEREIBHAKLESHEME ST

FEEBHAKHARK. A BREF.RES
KERERI B HE—DEKE, SRR T I e 8%
BLOEMNEKTHRTH, T KPOBRE TR
B AL B B TR SR K (R T KB a8
BEBL (HB) A1 HCO: B FH B il T X
—H (& 5.

2000 7 A5 H 118 300 128 15 40—
KL EFTEE X 47. 07Tmm/h, BT 11.00 B 5 Hi &
8.79 1/s, HB,HCO5 3% 138. 14 mg/1.177. 50 mg/1;
Bl 12:15 RWBREHLX,TF 12:30 AR FEHMH 1.
00), i B W E 101.50 I/s, HB, HCO; ¥
110. 42mg/1.136. 48mg/1,HB il HCO; & # H BT %
AR & B4 B /L 27. 72mg /1 # 41. 02mg/1; F 14,
00 & (BEHITE 2. 30), B BB 458. 49 1/s, HB,
HCO; % 135. 07mg/1.161. 93mg/1,HB 1 HCO; &
BOH®E; T 16:00 HMUEMN 4:30), R R &
477.75 1/s IE Bl & {8, HB. HCO; & 138. 14mg/I,
160. 61mg/1,HB 1 HCO; & ®MEMBE; F 21:50
VLM (BEFIFY 10:20), R & 197.87 I/s EEEM, . HB
FRE®MH 119 94me /], B HCO; SRS
% 169. 05 mg/1,

2001 %7 A 31 B 78515 4% 12 B 00 43, 7K
Bk 59, 9mm, . 5 1 BB 7:15~8.25, RET IR B
# 40, 94mm/h; 5 2 BB 8.25~12.00, FETH IR I 0
3.35mm/h, ¥ 7.40 YL (BERIFG 0:25), R iM%
3.52 Ufs, MR F; 8,10 MR <BEHIR 0.55), B
BB K ZE 2818 1/s, HBLHCO; 3 120. 17mg/1.

130. 97mg/1, HB 1 HCO; S B HE R ; F 1020
TR BEHTFT 3:05), UL KT 569. 0 1/s KT g
8T 10:30 WM BEMT 3:15), RWR 557. 43 1/s
EFHBERHB A HCO; SRUAZ, 8y
152. 86mg/1 1 186. 53mg/1,
LIRS RIEE, £ RSB KIEEAR
HERFMMM T 1 A8, B8 EM HCO; S RE
B G B HCO S RABRESAE.Z
B G ER, SFEEM HCOr SBRENEE. B
BEA . X(BOWH, . ZBAEYKAET R B S
M KA G, B Ca® FIfE HCOr S MR
ik, R ELBEEM HCO; S RBIRA, 255
FELKEFAXERNFEKER T ER ALK
TK, RRR LR, KRBT LM CO, Mg
FHy Ca® R EE K HE A B T 7K, B e B3 o
WEE R, A WK SR M HCO; & Rar4
FHR, G BEEN HCOr &R FIERMEN
WHEENRSE, BEBE (S HB.HCO; SR
MAEE, B FI3R AL HB M1 HCO; & 245, s
B/, K HB #1 HCOr §RA, AL HFELH
K.
HB=152.77—0. 62H r=—0.6120
HCO; =184.05—0.87H  r=—0. 6622
3.3 REEBHKKAFASESEETHRERESNT
EHEEABR FEMT AR ERTHEMN,
£ 5T WA R B R 1 A A R R A A
B.REEBRAKLEUAMFERFRAS, M6
i ;..
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Tab.5 Observing data of runoff. hydrochemistry and precipitation effect in Ganhe-Zhuchang Spring
L e 1R) et WEH ZFEOaWE ®EQ Kild REF  HCOs
#£. 0.8 &4 gt g Cmm/h) (B Y 8D (C) pH HB(mg/D  (ng/D it
2000.7.5 11:00 Fi BT 8. 79 14.3 138. 14 177.50
12:30 11,30~12:15 35.3/0.75 1:00 1801. 50 14. 3 7.69 {10. 42 136. 48
14,00 2;30 458. 49 14.4 135.07 161,93
1600 4,30 477,75 14.4 7.43 138. 14 160.61  QWR{H
2150 10,20 197. 87 14.2 7. 59 119.94 169,05
2001, 6. 9 9:40 9,25~9:30  10.9/0. 42 0:15 2.15
10:00 0,35 2.67 14.2 132.67 158. 75
11:00  9,50~13.00  10.0/0.37 1.10 417 149.01 166,49
15:00 13:00~18,00 5.6/3.0 5,35 36. 98 138. 44 166. 69
1720 765 90. 07 Qe
2001.7.12 8:00 5:40~8:00  41.5/2.33 2,20 5. 83
9:00 §:50~5.15  12.5/0 42 3,20 169.68 14.3 157.66  190.50
10:10 1,30 393. 96 QR
15,10 3.30 156. 78 1449. 87 178. 59
2001.7.81 7:40 7:15~8B:25 47,.8/1.17 025 3.52 14. 6
8.10 8:25~12.00 12,0/3.38 0,55 28.18 120,17 130.97
1020 3,05 569. 00 [o] - 34
10,30 3:15 557.43 152.86  186.53

(LA R E R RS by HCOy Ca Btk A,
pH { 7. 0~8. 0. 15 1L 2 B TDS<200mg/l, &
B HB<180mg/1, KIBEL I HCO7 .CatP B T4H
MOBBEATHTRE ). SERBTESERY
8%k,

CIEFERRABBEN EH SSRGS
K EgmtEdmsms, okesans S 858
BERBREN. LRSS RS, B LA
S EBEMN; TES R TS S106 R 8 #A
IR B EEY 96. 43%, B+ BB/, Kib$H
HERNMTFT AL E B LR, AREE,
TEREHE SMH K ERSERKHH HCO; (.Ca™*

FREEARIHEFEFSAEANLIEEENHREE;
T H 2K ZESE R KT HCOr .Ca¥t S H
TREESRE . ARE YA E SR EERER
FIHLAE, T AME SR, SREEERFEME
F e, (I % = A K P HCO \Cat S B &L
B M EGHEE AN ERERNG NS, XEEE
WM RS,  HACPH HCOr [ Ca E B
WA EAL, ERE R YAHET. 7w
M REH R TNATREER TR L E SN
M, EHWEAKPH HCO; Ca* S RBRUEERTFEL
REX BT,

Fo FRETREETREREBRACRTIEREE

Tab. Major hvdrochermical characteristics of epikarst springs under different ecological environments in Luota

HERRR TDS#A  HBI{H  Ca i MgitHf HCO; HiE
B & (NEE THMBRE (mg/)  (mg/)  (mg/)  (mg/D) (mg/D)
F 45 —EHEARELS LER ;
WA 02,97 141. 00 134,13 50. 26 2. 43 158.43
BT N S HRE <SUATR
5 S106 R w3 16% e 168. 26 159.03 61. 43 2,39 179. 65
2 ih.25%
; AR, 452 TR,
HEAER . W.28% 20~ 365 192. 60 176. 62 69.77 2.28 218,62
B2 Y
LWHE, LEHAWEL
TR BH.100% W, R LERE 111.73 109, 63 38. 22 2. 38 115.59
#40,5~1. 0m

T TDS ML SR K 1B 2 BB (B4 Ca Co3 i),
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PRELIMINARY ANALYSIS ON HYDROGEOCHEMICAL CHARACTERISTICS
OF THE EPIKARST ZONE IN LUOTA, HUNAN

LIANG Xiao-ping, ZHU Zhi-wei, LIANG Bin, GUAN Bi-zhu, ZOU Sheng-zhang
(Institute of Karst Geology. CAGS Guiling Guangzi 541004 ,China)

Abstract: Luota is a typical karst area of karst hill—&epression in southwest China. In this paper, characteris-
tics of hydro-chemical field and water temperature field of the epikarst zone in Luota are studied by monitor
data of water environment in the recent two years. It is concluded that the origin of hydro-chemical field and
water temperature field is evidently related with some factors, such as climate, ecological environment, karst
water-bearing medium. Different influencing factors have different effects on hydro-chemical component of
cpikarst water while epikarst water is affected largely by climate. Rainfall is the main recharge for epikarst
water, of which the intensity directly affects hydro-chemical component, while total hardness and HCO; are
cvident negatively related to rainfall. As for a high-cold mountainous area, the temperature of epikarst water
is quite low and varies with the season. The impact of ecologic environment on hydro-chemical component of
the epikarst water is that the covered rate of vegetation and soil is positively related to hydro-chemical com-
ponent of the water.

Key words: Epikarst zone; Hydro-chemical component; Water temperature field; Precipitation; Ecological

environment



