H34k Ho5W
2015 4F 10 H

OB # K
CARSOLOGICA SINICA

Vol. 34 No. 5
Oct. 2015

wAEL X L BT R A R A AR E
DOI:10. 11932/karst20150504

[ 2 A L) ], R B A5 .2015,34(5) 1 445—451.

EBHAMELEEBRREARERMIES

Flem! R
(1. ZHXFREREABESWFEAZF R, Zd LW 650091;
2. = RFEAFEMFRESFA TS, 58 LW 650223)

H O EEAEBMCTRATELEZMNAZLLAE EEZLAERLRFHERL AR 2H = MEEL, 20 2.
HAREEKE NKE, XFZAAARERAE 7 E 3T ELENAMAR . B ah k=B AR R A
AARERMERERTON BTARARXEERZRKNRREERL A KERE, FHUTER (DAL AR
A0 —8D X ABIT LM AA AL, RABEALT R ANBRER LRI EHRAKREFTAIEK,
MEEERRTEERAR, OBHBELHEAPNERXA . ARENHEFT KRR THEH LK . AEQHERE

REBRFWNSAE . TENSHHEFT A,

BEREEWAZFHGEAANRA . MABERZIB &R

REGRENBZIRATREZALBZRE LMW ILHRR A S,

KPR ZAE; Z R AARERAMEZ G EAHER
XEHES:1001—4810(2015)05—0445—07

FESFES P641.3 X EtARIREG A

0 3

il

VR K SCRGE Y S A M 25 o 1 DX B0 K B A
A AIF 5T R PRXE L 588 X o 7 2R K OR IR SR 35 K =
FHE BT A T IR AR PUA K SCRGE . 141K
WA GE ) 23 AT 7 TR LA SR K R e R R A3 LSRR X
ek 7 e 157 A R FH 2 56 BRI Ji 7 s a6 O R AT %
FMZ AT A L BRI A A 5 R H R AL T K
PRSI — B 28T Be. K MR b i SRR A TR Ao
BRI K o0 1 AL I 0 o RE AR SR KRR e 4 L I
1 T 5 3R KOk R K 5 K R R AE B 3 A v R ]
SR A7 3R A i AR AT R OF S 2 LB B A BRI Y

H AR E [l 0 28 05 3 Xt i o R T T Y B 52
EEEPAELIT LA TT I 5 K2 K s B A
ARESE s K2 A BT ST A KR &
Jr AT E A P E AR U A AR

FEWH  E KA RB =4 (41371040)

K B SRV B i Jeofe e

Jerome Perrin et al. 7E¥i - Milandre F] H i & .
Ref K R IR 7K T3 3R 508 CRL A8 = YR st ok 1 3 1] 1 ]
LB 7 R K AR I R R, I R W] L AR
Bl B RAFm &K ee Y 22 XA X i
PR 5% 21l B i R4 B R DL R SR K TR N T K AT
T, e B PR 7K 32 2R T R K, IF 2R B o
T BE S 1 5 B RN AL S0 1 K 2 X T P K Y R A 3R
AR B KM, D, mance et al. F B8] 5 51 43
v 18 B2 B 77 12 P 22 8 7 1 R 03 B o R R A E )
ML PG IE LA 58 &K 2R AES . 534 A 2
HHET R E AR AR, A NETPATH,
FLOWPC 8 )7 /R B b T K8 # GH B A m Ra b
Z PG IK TR A EU ) D B i K 7 259 i B 0

AR SO R e VDX 1 B KRS K AR R (R R R
TETEAT 53 B« AR SR KR I S S80S KR R AE . 1%

B—VEFE R ERW1990—) . B . = FF K2 A A% B £l A B 50 2 L8R 5 1m0 S TR K SCHL B . E-mail : huachenghuang@yahoo. com.,
IR X (1963 —) . 55 BIWFAE 51, 32 8 M o8 407 5 /K SCHb BT 5 37 /XA 98 . E-mail :447196215@qq. com.,

W ks H 39 :2015—03—04



446 R

2015 4E

X6 T R as — S 7K S J5 R A (H B 2 A R i 7 Y
IK XS EAA TEHE B GE AT Iy i e 3 T i
(5 = A 2 N S S ) O I R
R R RS AR T DX T TR 8 A AR R TR
PR BAE AT 3 TR ST AHIE 5 L FH B GE 3 O ik %
Rt )6 28 B0 0EA T 32 4 BT

1 REXER

A ST BB 1 5 0 SR AL T L P T B 2 b 2% R
S5 R A 5 DX K SCH B REAE LI 1.2, B TR
by DX T b BT v R R S 32 KT Sy 7 R XL B
WA, B A, TRESH, FRBLE 19,
BAES HZE 10 H MiEZE,10 HEKRE 4 AN TZ,
RNk Z 4 FH4EREKE N 1027, 70 mm,
A X1 b 55T 2 32 32 Ml 5T R 3 R b )2 e vk A AR
Ry ek M S | B L b 5 U A ML M AH [R] Y S
bl 55, 45 Hhorh i w K E A L T S R K
. w3k 2 2208 BEIE L REA D iy i, 1
H LB RIEEE .

AR DK SCH BT 25 R 52 2% M R K A7 )R
Pk b RS T M A A PR R RS R R e
KM RRA . KA /NKE HEKE FEKE =R,
P K SCH TR A KR R 2R A R R &
FR K E I AV K aek R VAR S B SR U T
M) L TE IR, B R BB ANA XA F AL ER 1L XN —
PRI — 5, SR AR 82. 78 ~365. 5 L/s, AE ¥ i &
17 997, 4m® /d. S & R 4. 4 AR/ HBE K KRR
f.— B TE 18 ~20 C, K K I, K ik 2= RN
HCO; —CaMg #, /K& T 3 AL K, a0
FIK A K RO R BRK AN L A K R K R
250 S L I KRR S AR U A0 B TR B 1 T HE o R o
F B VKA BT L LR M T AR R A R R IR
KRR /N A ZE R 3,75 L/s. /N KT 57 K VA
L AR E N,

2 HFmREMSWAIE

FESCHE DI 53 X AH 56 B8 RE AT A AF 92 R 1) 3 it
L F 2014 53 A 2015 4 1 AEMRRK RERSK
Bk K ISR KRR i SR SR BE K BE 10 4, KRR 105
Ao IR KHRE SRR R B — IR 43 0 R B T K TR LT K

TN /N KK AR, BORE s R A B B, B 5 mL 2R
FECRSE 5 mL JR/K 8K 5 3 11 i 2 8 9 il & 7E B
B R A

FERF 5T DX ] R K R ISR B SR B KR L
il B2 7K R I 48 R 3 R Sy - 1 S U < A A KO
(R 1T 2 v, SR J5 R 11 98 8 430 11, I 48 = BBk
FEURF i, ARG 1R MK 28 & . SR 3R CSE I KRR LT
5N e A B B L b e T R 28 Kk AL S g ) 4 2 A
T » A b 2 e X4t o K [) A7 38 AR B . B SR
£ —WFEKAE 5 mL SRAEICREE 5 mL WK R 5
FH A 1 %8 354 9 J30E e B B Ak DR A7 . BBORE 3 ) oK
BRET R

KA IR AR K RE ik B = K2 o~ A
5% BT W 1 e ] B 56 6 A0F 9 v o0 7K 0 A 52 560 % AT
AR, MRS A TIWA —45EP B LGR B &
IKTFALZR AL . 3 A 45 R LLAR A T V—SMOW 1y
T 2238 eE o

5%y — Rucsures = Rvswow

RV*SM()W
Hh R AFH/ HBHHEO/°0,V—SMOW Jy 4
BR TR PR . 8O F1 8% H A IR BE 4390k
+0. 1%/ +0. 2%,

3 ZRMiTE

3.1 ERBTERAMENEERIN

F RSB KBE B By 8 O 1 8D i & BF 58 IX 1Y

MK AR (LMWL
D =17.635"0+2.08(R* =0.97)

X5 5T AR T AR L A T AR 4 A A AR
(OD=7. 343" O+ 2. 56) , 5 MW % 75 %5 11 55 1) 3k =
TR R X ) KA KL AL (SD=7. 343" O+
4.18) 1 5 4 Bk KK L LA J 38 11 R K 2 (8D =
7.98"O-+8. 2) # H L BF 5T X 19 KK S k5 A0 A
H T /N 3 55 B 45 W AE AR 0 N A B R B R A FR
MR R & EERA L, —BIEW T KT, 7%
FAE R Z, K 2 1 R R A BN, KUK R
SR ERTEN & 0 N & I AT IS R S P R W 7 1 DG o 5
FE] S AR 50 45 T A B K i B v A2 TR PR R R e
K,

SROKAE 8 O Al 8D A M A X R AR K (R =
0.97) , Bl TG 43 7 SRR FE R 85 O fH. 45 % 80
A 3 s,



F34E FHosl AW R R RS RKERE RN RS 447
0 500 1000m Dﬂgc
L | — HIR LEHGh e, . e s L
Q™| R A DR A RV B B s
M — IR EERSSIEU, B AR
[ ] ks A BMEHEFHIEH, I, I ST
. SRRSO REAIR
[ ] wxtesammnrz IR FEHGIIN, AN, R RS
WL, FHMR. BRETE
|:| B ML A KR §
";\L; —BR LGB XA
[ ] skesmmmnmene
- “ERTEEOERE
BAPEROTL A kR
|:| —BR FHMBARER
—RR FHMBEAT L
BRI

TSR TG L AR 2
TR FYRMI 35 BT 95 2

VER A RO 1 U

RIRR TR

RR AR RN RS T

RRFFGREIFAT. E WD

FERA TR TR, BREZE

w2
HUR 2

~ | sk

WER AL

AR
VEIKHL O
Okt

ANE K EAKEEAKE

1
NAKEA M LE T EE
Fig. 1

W& 8 H R oK
The hydrogeological map of Heilongtan spring basin
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Fig. 2 The diagrammatic cross— section of Qingshuitan karst spring basin
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The hydrogen and oxygen stable isotope analysis of the karst spring in Heilongtan

HUANG Hua-cheng' ,LIU Hong'*

(1. School of Resource Enviroment and Earth Science ,Yunnan University s Kunming ,Yunnan ;650091

2. Joint International Research Center of Karst sYunnan University s Kunming ,Yunnan ,650223)

Abstract Heilongtan areais located at foothill of Wulao Mountains in the northern suburb of Kunming City,
emerges along east branch of Heilongtan Fault. There are three karst springs distributed in this area, i. e.
Qingshuitan, Hunshuitan and Xiaoshuitan. In this paper, hydrogen and oxygen stable isotope method is used
to analyze the samples of precipitation water and spring water periodically to investigate the origin of the
springs and the characteristics of the aquifer in the area. The following conclusions have been made: 1) the i-
sotope analysis of precipitation water and spring water shows that the spring is originated from precipitation,
especially in summer; 2)Gaussian mixture model shows that the recharge of Qingshuitan is not only from the
Yemao mountain, but also from runoff infiltration which is not minor in quantity. Recharge types are differ-
ent in wet season and dry season for the Hunshuitan karst system. The Xiaoshuitan karst system receives re-
charge mainly from the northern Permian limestone aquifer, and sparingly from the fissure water from the
northeastern basalt mountain.

Key words Heilongtan, karst spring, hydrogen and oxygen stable isotope, Gaussian mixing model
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