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By A ERA T UARREBHNEZRRBN, ERETREERZELR
EERZ 14 000km?, PUREFRE 1 000—1 600m fgrb{&il, PERH4R S 700—1 000m &Y
BB RN H , 8 KA 7E A SRR VIR AT LU, FI A5 e 600—640m, B REt, HER
ZEFHRR 13.9 2K ARBRE & KIHEESE, LERHSE 8.7°C; LHENEH
pERi R 600mm, ZERE 6—9 A7 LR 1 490mm,
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Fig. 1 Hydroz:wological sketch map of the Xin’ancun Spring Basin

LAEE (Ar) BZERERE ARERBEMERIUK: 2. 2R (€) B (0O) REBHERIG
AR CANZRABEM UK ENATLEDK: S.EVEKE; 6.RRETE; 7. MESKSS
ST AKIEs 9.nidkiasds 10CEER; HIMBHE; LR.EEMTREEHE (RiEaKE
AHED; 1BBTES SRR ET ML LS RAEARMAKR (s - m); 15 1% KE
1. Fracture water of Archean-Sinian metamorphic, igneous and clastic rocks; 2. karstic
fracture water of Cambrian and Ordovician carbonate rocks; 3. fracture water of Carbo-
niferous, Permian and Triassic clastic rocks; 4. Quaternary void water; 5. normal and
thrust faults; 6. concealed fault; 7. surface divide; 8. subsurface divide; 9. water-re-
sisting boundary; 10. karst spring; 1I1. infiltration section of stream; 12. trend isoline
of karst water level; 13. limits of the wuarter supply exploration area for the Luan Coal
Mine; 14. drill hole und its number s.d specific capacity (1/s - m); 15. reservior

MER=E, 2RAEBCHMARE, RARME2 EPEZTEHB, HRRTLEEA
H—FEFZT,HE 200—800m, % &4 /KE 5 3 A 8 B, B L T AWEEHCO,A.0,'),
EBRHA (0:5°.0:5.055"), THEHH (0,4°,0,22,0,2"), HHLUKRE N, EEA
AT ARRKERE RATTE, EEAL O 8] Of BB ERFTEVE LB S
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BARE, ZREER BN KA, P REEERET R, EEBRMF.

2 ElEKEMLES MRS K3 SR X

PHIRX A HMEANBEEREEATN SR EORBA,ANE TSR BRA; G
R\ g, M B LD RWE RN & H KA 50 4, R RAE-18 #EfL 3L 102
MEARTIER), BR-14 BG4 N, BE SR BRARANUE, EE 6D = 2%, 6°0 =
0.2%0,T = 1 — 3TU,

2.1 EBdKk sD:6"0 MTHEFEIHBIFE

BHEK 60 EHHIS A LA 2, REER 9HFM 08,11 L5 KBRS 60 ERS
(—6.75%0——7.85%0) 5, — & A — 9% 5o TFIE 6"0 EEMERK, FE—9.0%F]—11.6
%oz 8l KIGHLIX 60 HRIE, TE—9.75% kK. FREMNER (LE 2 ZMRALAR
BEDFER( SR) 6"0 EREAN—9.17%0, KA R KL/, A—9.67%0F]—10.16%0,
T3 5R) "0 HATARMARQ SR)ZHE, NER(6 SRINTHEBERELRILY
20km FYEERBX(E 1), 4 THEX, %0 E—10.3%0,

TEDBEERM 60 EREMNN S ARE(E 3) HIFEXRIBA KBRS . 11 F10b
FOTEES, % 33—47TU, EKBENIRIE (11TU) 4b, —7E 20—30TU ZfE, [4
FEHTEHFK, B 06 R125FL T = 1.5 — 2TU, A A LM KK EHX TEMEEILE
AABEOBRAEL, FER | SRTEREN 42TU; 2—4 SREALK/N,H 17—21TU;
SEM7SREBEBTH EERGEH, TEESX 1L M33TU, 5 6%°0 E—8, 35SRTHE
T 152 FRZE, A XH/NMNIR T =60.5TU,

2.2 £33k 6D 80 #1 T EHATHEBE

AW KAHAEKR 6°0 E5 T EERRINAELRTE 40 MBS 29 7L
o MKRMREZFENZWMABEEZMATL, SELAT 6—8 ANSE, REHMN
T 103 AR PAKH, ZEEREEMER, WAKEKEKALERSGREREHRAKY
24 Ro EWHKBERSFKBUAKZET EMRME, EXELHLEMNN 5 HR1H#
oF0 EFETZMAHTE, RABAHETEMM R, FENREN 1.2.3 SRHEE
&R, KR 1 SREAMER, 2 SRUERE, 3SENTHEZAL,ZH 1.2 SRR
AERIRMA KR, 3 SRUERNENREE Ko

2.3 BBKBNFREIR

RizEwK 60, 6D\ T HR 8¥S° FERIEMAKMFERIE, ZE& KRB HEER
(FEREERMA FLBRCLEKE), X RR R 2 REEHRMX R 525 5 M KEh &
X, R"TE 1 RE S,

1D ARTIERRER S F 411,
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Fig. 2 Location of samples and isolines of §'%0 value for Middle Ordovician karst water

LEAA; 2.8=/; 3.AR R EAA: 4RABEA; SHEME; 6. RE RIS
7.5 R0 AL S HIRKAKRRE: 9 EHAKARAES: 0GR . ZARKARMDS: 1l.h
REBEEEAKERFRRES: 120 HGEHBKGEARBES; B.EASALRES; 14.6%0 54
1. Quaternary; 2. Tertiary; 3. Carboniferous, Permian and Triassic; 4. Cambrian and
Ordovician; 5. geologic boundary; 6. concealed normal and thrust fauly; 7. concealed
anticline and syncline; 8. sample of surface water and number; 9. sample o: Quaternary
water and number; 10. sample of Carboniferous, Permian water and number; 11. well
of Middle Ordovician karst water and number; 12. bore hole of Middle Ordovician karst
water and number; 13. karst spring and number; 14, isoline of 60 value
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Fig. 3 Location of samples and isolines of tritium content for Middle Ordovician

karst water

LENEA; 2.8=F; 2.GR-"R.S8F; 4 ERBMR; S-HERES 6. FRfRIEHHTE; 7.
ERE Figt; S HBKARES; I-FEAKARES; 0. 68 ZBAKARRS;: L.PHRABE
SRAKBEKEARES; R.PREEEBKELIRESS B.ERRARAS:; UVW.TREFHER
1. Quaternary; 2. Tertiary; 3. Carboniferous, Permian and Triassic; 4. Cambrian and

Ordovician; 5. geologic boundary; 6. concealed normal and thrust fault;

anticline and syncline; 8. sample of surface water and number; 9. sample of Quaternary

water and number; 10. sample of Carboniferous and Permian water and number; 11.

well of Middle Ordovician karst water and number; 12. bore hole of Middle Ordovician
13. karst spring and number; 14. isoline of T content

7. concealed

karst water and number;
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Fig. 4 The 6'*0 and T regime curves of Middle Ordovician karst water,
rainwater and surface water
LE#EK 1 S55R; 2. 4#R 2 SHER; 3. X 3 SRR 4. EEKEEK4SR; 5.
MEBERAK 1 B4 6.1 Sk 7.5 240K 8.9 SHEKH
1. No. 1 karst spring in discharge area; 2. No. 2 karst spring in discharge area; 3. No.
3 karst spring in discharge area; 4. No. 4 Zhangze reservior water; 5. No. 1 Zhuozhang
south source river water; 6. No. 1 well for water supply; 7. No. 5 well for water sup-
ply; 8. No. 9 well for water supply

Bl EBRKBAFRGEFIERFIEERR

Table 1 Factors of hydrodynamic condition division for karst water

5 K KR FACR B GES) KX HFEE
B 50 | oD | T |6%S | mprmkm | Hmw
RE| & K g/ KRAH o) | o> |(TOY| o) | (Fs-m) | C%>

1 | kiBiR2HEK | 469 | HCO, - SO,—Ca - Mg | —9.02 | —66.7 | 21 | 11.9| 1.16—27.54 ﬁkso

i1 LI E X 996 | SO, - HCO,—Ca - Mg —10.39| —-76.2 9 22.8 | 0.49—1.01 <5

111 AL HE X 763 | SO, - HCO;—Na - Ca | —11.34] —79.79| 2 18.5 0.02 <3

IV | E3igL %KX | 481 | HCO; - SO,—Ca - Mg —9.81 | —70.0 16 20.8 3—10 x K 15

HCO;—Ca
v SIBHEHX | 323 | HCO;—Ca - Mg —9.75 | —69.8 | 24 | 12.6
HCO, - SO,—Ca - Mg
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3 RRPEKR-18 BB R B A
31 BENESH

Feoky o"0 HEHEERZ MEEMNELBRRA, BEB T AEHEMAHAE
KA IR B B — 2 R, BT N MK 620 S BM N T KA RE. &
BN SAEEM R AL TR EH . R ARSI EXOARAEEE L, BE
STk 2, HEERM 60 XA LE 6, HRTES:

880 = —4.1 X 10™°H — 5.202, r = 0.98
H = —2326%0 — 1155, r = 0.98

RPHAEE (m), BEKE 6%0 BBES 100m 2§ —0.41%0, A TLEIRLTIEEEE

—0.15%0——0.50%0/100m B35 B KXo

2 BEHAEHRER
Table 2 Altitude effect data

4 xE &K 1987.8.27 —9.82 1080

6 JEE mA 1987.8.25 —10.63 1351

7 REE 2K  1987.9.14 —9.48 1042

9 LS H 5K 1987.9.15 —9.84 1102

10 29 FLRHR ]- ik 1987.5—1988.4 —8.73 900
mHo(m)

1500

13001

oo

9004

-1 =lo: -9 —8 8130 (%)

He FEMmitpmmiRs 60 XRE
Fig. 6 Relation of 5'*0 to mean elevation of recharge area

B 2 S H.% 2 (The point numbers aré shown in Table 2)

3.2 FRPHIEFEOHITH
WA ERSERNTE H= —2325%0 — 1155 Al EHIRR &S BK3 H 5K
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FIRMAER, HERIE 3.
B3 BHREEJKITEFHHERE

Table 3 Calculated average recharge altitudes of karst water im exploration

5 K IX X % I X IV X
] 690 (%) - —9.02 —10.39 —11.07 —9.81
HEEHHAERE (m) 973 1239 1413 1112

4 IR EEKRE e HES A

HIEK 6D 5 6"0 WRANE 7, KAEXGTEX:
8D = 5.86 50 — 14.33, r = 0.91
B 7 7 LA A AERRARS A, AR ER MR R KR ESZHEL, B
TR B KA RIR 2B RS MK, R BHRK

4.1 1 R(IEWBEREK)

B 7 BR K HEASRKEEAA 6°0 F1 6D SEIE(9.77%0 T 65.64%0), KT AKX
F7k %0, 6D SEHIME (—8.27%0—53.78%0), M- THIMAXEEAZHARILE/NER (6
2 8)5%0 6D B (—10.30%0,—68.0%0) S5HpFE K 606D SEHE(4.72%0,43.9%0) Z[H],
HEFE 6 SR 6%0.5D H, RPAAXER KEER 6 SR —FHRBRIDLEHEXEKAL
A, HREHKN . ENARPHHBEERY 1300m, HTRE 670 EHBEEMM
R IAA ERE 973m, XRFAERE TERAMATE 6°0 ERIFHEMATH,

1K %% 31 I 6¥0.6D EEE 7 BT I KELEN, ETERE (T =11
TU) (& 3), BRIZBUEBEREE, | RMNANBRBRLERBEXFREXBANHAR
'90

AXEAUEE 9 F.5 3. 1 FREHL 6°0 BT EZHFHEE 4) BIHE 60
EEIAAIEAN, 9 F>3 3.4 F—1 F2 FHOT EBE, KA T ILHLZ BK, Kl
BTH—HERKARL, AKBRIMAEEEXE LU, EE /KN ILAEERFK
BT PR B Sk SR R A o B 7 1 KB R BN/ S0 X S X R KR, 2
3FL(RBILK), 04 7 (i X)), 21 fl.13 3 AV K)o FILIZXABEKEHLLE 08 £
DA B A i AR U HE X (L 8)0 '

B 7 1 XL B AN A S B R R K S K E R A A, RERARPEE
E L {E 0 EMMERE, RPFAKNEREEEXELRLLEHRBREEREX RE
X, X E B2 M KM XA K A BRI AR R REHE, 0 08 &1 11 £, ABHK
B REE, KA SRS T B FUR PR,

I SR, AR T EAE MILABEBRONE, BREFTHHEEM, RALXXSE
EABENE SRR EERBIE K8 (—9 A) HBEKMARXEERERKY
ANBIME AR KB A R ERBE R ILFD B, ABAK s gk, eZEie,.
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B8 HEXARESEERKEKLER

Fig. 8 Isolines of Middle Ordovician Karst water level in exploration areas

LPREEHEBR; 2.BRKE: 3.HILERSAEKE (m); 4 FKRAR: S5 EHBKER
1. Qutcrop area of the Middle Ordovician; 2. concealed fault; 3. borehole, number
and water level(m); 4. isoline of water level; 5. direction of karst water

B XA NHBEIEL, BESXN T BEERERHN 10—11 ATtR. REABKHE
W5, KRBBRFLIA A 7K e se HE B, IX I /NGB R B9 7K Sl R 3 B o, (B 7 /KR R
o

4.2 I XUELSBRER

ZXE ot0 HAIT EMEHMK, 690 = —11.34%, T < 2TU, ZPAEKNESF
BRE, BHME, EERE T XNER SKBEREEN AR SR i, Bl i s
X REAERINA S IRE AR (E 1) — RS R R X AR X, SFHHEREX 1 400m,
SHERHEN BT ENESAAEE 1483n 8, SR KEERRRIETERET
SMRKAMA , BIE ALK ZRIBUKE DM ER, B KRR A EHE, EH%R
X#EMAR LI XARBREH,

4.3 1! X(Ae8pdiER)

B 7 B/ 0 RAKSMT I XA I X226, RAGEKEZINELENRA K. B
RIE 8 TR RARKEERAARREE 3N TEEXANEREREEER, &
PSR EERETRE . X—REARTLEMYINE" @R, ENEDE, | XE
WA, B/KEEBE, 718 B KB MoK R KB R, R A KB, J T KALEE A
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s, md I KKAL, AMAKE &K ESimmE I XAR, U XAESEEE, KRIMAER
AKALRE R 5, ZERBUKEY BT, & S K B A R S X 2 Ho

44 IV R(ESBBAEREX)

A7 RaRAR KRBT ENKE, 6°0.6D EILBRE, T EMNEREBR, &
HEBRKEEAILRR, AEBBE—FS5 1 REBKLE, EXRRITEHELR L TIMR
Kibsa, BIEEN K. EBEKIARXELHBNEERKE-IRREEREX (B
D, B EE 1 300m, §TEBAM T ENEAME&EL 112n, IRHTHAX
HHR KA BRIE o

5 RIBAEKRSE
51 RAAMEBBRKRE

B7 BRI SRAT I RKEBER, L %0 E5 1 KGR, ¥ "0 EEX
—9.17% (& 2)F1—9.02% (% 3), B H A ST ERZR KT BEKHN, LH TEIHEEEIL20
TU (2.3 SR04 4TU R 17TU) (B 4) T HE 5, ¥H 42TU, mE TaEER
XERNNAR_-SABESZX(UFTHEREZER)KSNESEGH,29TU) RIERETA
SEBITE (33TU), MEHHRAE Y. BRIZAEEMOEEACE HEIN BERRE, RE
BiHo KA LIZRE 1.2.3 SRKPFLERIK, 2% 293mg/1, J§ HCO,—Ca B
K, 5SBHXEEK (I X§LE 469mg/1, HCO, » SO,—Ca- Mg BAK)EBEER,
Sdb R (B 1)E5 K(FLE<300mg/l, HCO,—Ca MK) A —H, Ak,
ZRIMX FERRRABBBRAERBRNREXEERRRNEE KKEI Ko

52 WERESNLSEIKEL

L SRVEET LA TEBKRPREHEERKRE Lo 7 1.2.3 SRH, %R 6°0
BHRTEEK (60 = —10.06%, T = 17TU), shEHEE,TLERS (383mg/L),
KEEREZE (HCO, » SO,—Ca - Mg B, wmgifriR, BEXBMLIL(E 5 LILII
OFLIE(E 5 1V X)ABEKEE BCAAAR, B /KR EHIEMESERTRE
EEFHEEHEEER, FERRE BN EBRKTRS, 2 SRS EMNEEH RO,
3 SRR LB 317mg/1, HCO,—Ca « Mg B A FFE AL R EE (60 = —9.67
%o, T =21TU)BNT 1.2 SRZEY, BRENRAE K. ALBEEREBKEEHR2S
RN, — B H 3 S R, BEXFTRBAEBEXKNBELERS. -

53 FHRFEBKARLE

B7hs57 SRET IV XA, ZEAEMMXERES IV ROHEY%. MKBERE
53 HT,5.7 FRIGAL T RIGAREBFIN—H 4 &K E(E DB EM AL E RO 24
o BWIL,5.7 SRAIARRXMIEFIAMEKESHRo ZRMEBARERBEX S

D2 SRINEMN 4 SRPUBTHIREHHED, FERHAREESLBEKER/I K52 SRAHEE,
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FRAEEES, aWKRRAMFE, 0 LERIE (< 300mg/L), & HCO,—Ca Ko 5
SRKH—E(F LB 299mg/L,HCO,—Ca BK)¥,

6 B BRI A KR SR TR
6.1 BEAMERITHE
611 EEAMERHSRD

TEERR, Ct) =Cy(z —t)exp(—ar)  eeeeen (1)
LR RRE, C(e) = D] Co(z — v)exp(—ar)l/r exp(—T[T,) +=vv-- (2)

K €@ A Co(e — ) AT EMBMBMAREG ¢ HBMERE; © HKERLEH
HIMEAE; v X7KESEIIENRE; 36 24 1952 B 1988 BRFEERIFEH, 1952 FLIBTRA
HEBKEROTRELTE, r, = 5500 £, REEHBKERH T<ITU, TEEY,

6.1.2 REKRRBERE

FE/K T ERER AR AR R B IRE —SE L REH X MK T 894 IndUES
ESYHEEKENELRRRBE: T —KP + €W eerne. (3
KH: T — FMBCESTE; K— THERBEMRKROELE; P—ERKT; C—F
o FIBRKIERRIE 1963—1978 FERE/KETEHE (3) NITE T RN E B KK
B. MBERTESA, LEREXKTESUARE., BRELNEBERENEERREX
R, ¥ ERITBEERSEREIEHTHER, BHEXGE:
logy = 0.955log x — 0.074(r = 0.98)  +.e.-. (4)
B4R FIHAE 1953— 1962 FEK TIREE . 1979—1987 MK TIRERFAEEBX
FIRE P EREE RSB, RENYSE 1988 FHLNE. HEMRKTERERKEFELE 4
R4 EEXFERSEK TREREM

Table 4 T concentration reconstruetion of precipitation over the years

Sty | THRE| FH | TRE| £H | TKE| S | TRE | S | TRE | £6 | TRE
1988 37 1982 41 1976 30 1970 168 1964 924 1958 320
1987 38 1981 68 1975 50 1969 166 1963 1557 1957 71
1986 54 1980 78 1974 83 1968 190 1962 523 1956 107
1985 47 1979 61 1973 64 1967 205 1961 131 1955 26
1984 50 1978 46 1972 72 1966 284 1960 92 1954 164
1983 43 1977 42 1971 134 1965 721 1959 250 1953 17

6.1.3 EEKMERITHFTE _
(1) FEHRERERITE: BHERSEAT SRS TREEHETRERKE, &

1) AFH,1988, FFME SRS T RERB R HERIFER TAKREREPORAE, FRER3, hEMIAMA
i@fo ’
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PR T M E, /B TR E AR, AR T SRENRES, MXSEKFER,
(2) £BFEETERITE: BIHFERSEKTERAQRK, HFERERFE r.H,
BB C@) H.1E CL) — 7, MK, BHERTEES . E, ISEEKEHER,

6.2 HHEXpEMGEEEAKITHEAH
6.2.1 IV R(EHPHEEREK)

ARRFILE 1986 £k Z BT R BRI RHAZR EEKEEER, 73#T=7.6TU,
HE MR G 33 4, ZHEAARY 20km, BEBEKERRE V, = 0.61km/a, ¥
Rk (1989 E S, METH S B = Skm, &/KEERE H=400m, fLBRE »,=0.01,
HHEAEEKRAIMAE R Qw = BHV,n, = 0.387m’/s,

622 1 R(EFHEERRK)

MR, SR BN BN REE RN, HMER N EKH T PEETE, £
BB U 1 3 Tes = 17TU, FHEURER .12 o ZHFEIARXY 22km, BEEKK
BV, = 1.83%km/a, 5 IV REAKH, REARALHKIABHET VR, 2R
IV X n, B n =003, HEIBEBERERANAERE 0. = 3.48m/s,

RAKERFEMZEEER, TE: 0 =08 —&)/(6--8) ceeece ()

K O, o—I1 REKBRRAR 6°0 E; 0. 6—HAABRER 6°0
E; 5,1 RIMBRMEKE 0°0 fHo B O, = 1.039m’/s (19871988 £ LIFHHE),
8 = —9.02%0 (AKXFHME), 6,=—4.70%0, 5, = —10.30% (LI/NERARE), KA
(YBARREREAR LA 0 = 4.55m’/s,

6.23 III R(IEMHHEEK)

ARXEBEK T<2TU, & 1952 FLIETHAK, HERER TEMREMLTHER 3km 07
FL O HusKk (T =1.5TU) g "C Fit, 07 FLAEEK "CIRE AYC = 27.5pme(pmc
j@%ﬁﬁ?ﬁﬁﬁ%ﬁ), CO, = 1.14 X 10™*mol/1, HCO; = 4.98 X 10*mol/l, AXE
FEHX, AR TLEERE, ZBALRE, LESEBEBRE, L1 Co, HEMITAHTE,
ERKBHFAXKESKAS RAS LRKHREZHRERFIERF AU ZR K (M.
A. Tamers) RIEAERIS 588 “C ¥IIBIRE A, = 51.11pmc, “C FEREN 5 124 £,

Il [X 06 }% 25 FLEEAMAX ) 75km, HUAEKRE Vs = 0.015kn/a, RASHE
KW, SRESLEREAKER n, B 7, =0.001, BRAZFAE Qm = 0.00lm’/s,

NTARSIRXZEG I XES5), & Il 51 XPEEX, Tew =9TU, ZE2E
1952 4EDLSRAMARIIE K, KE 3B,

6.3 FERMRFAILMEITHE
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% 133 ZEDE: LABRTEY XHRRFINRBEBKALRAR 85

6.3.1 BUREBKIMFRITE

FERNRABSHE, BRBEEARERBE TR OLBERE, REEZRKTE
BETAER, BEERKEHERME 5o

=5 HEXRKFHER

Table 5 Average retained time of spring water

RS L5 253 35R 453 558 7TBR
T(TU) 42 17 21 19 11 33
Tm (&) 25 107 85 95 180 42

1.2.3 SRR E hREEHRBREE TR AR RK, SEPHRESHI 1.0517 71
L5m’/s, 0 BRI GEE R KEG MBS F’R G 700, = 80 #Fo

5.7 SRAH . LERGEEEK, R-HEPHFRFHERS ta,,, = 1115

WO EM G RK SRR ER 86%, . EEAGRKE 14%, i RESERK
Pkt Qo, = 10.2m/s, o, EERGRKER Q.. = 1.7mY/so FKEIBCEEIRRIK
BRKPHER 1, = 84 5,

6.3.2 SUREFKERITH

BIREEAKER V=07, =119m%/s X 84 ££ = 3.15 X 10"m’/s;
S ATEKMER Vo, = Qo, * Tmo, = 2.57 X 10°m’/s;
. EERGEBKER V,,,, = 0.58 X 10°m’/s,
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ISOTOPE HYDROGEOLOGIC STUDY ON KARST WATER
IN THE LU’AN COAL MINING DISTRICT AND THE
XIN’ANCUN SPRING BASIN, SHANXI

Gong Zizhen, Li Zhaolin and Zhang Zhigan

(Institute of Karst Geology, Chinese Academy of Geological Sciences Guilin, Guangxi) ’

Fu Liqun and Zuo Baolin
(No. 1 Hydrogeologic Party, Hydrogeologic Exploration Company, Minisiry
of Coal Indussry, Handan, Hebei)

Abstract

The isotope hydrogeological study of karst water has shown that there are three
karst water systems in the water supply exploration district of the Lu’an coal mine
and the Xin’ancun spring basin where it is located, one of which is the Middle Or-
dovician karst water system in the northern and southern parts of the cover area
where water supply exploration is carried out for the Lu’an coal mine. The explo-
ration district can be divided into four zones of hydrodynamic conditions based on
880, 6D, T and 6*S data of karst water and its hydrochemical characteristics con-
bined with the data from hydrogeologic investigations (mainly including karst ratio
and specific water capacity per well). According to the isotope coantent distribution
and features of the regimes as well as the precipitation ®O altitud: effect analysis,
the characteristics of karst water recharge, runoff and discharge for various zones
are discussed. Among the four zones, zones I.IIl and IV are zones of piston flow.
The isotopic ages and the rates of natural recharge of karst water of zones I and IV
have been calculated with the piston flow tritium age calculation model; they are 12
years and 4.55m’/s for zone 1 and 33 years and 0.387m’/s for zone IV. The "C age
of karst water and the rate of natural recharge of zone III have been calculated by
using the Tamers correction model, which are over 5000 years and 0.00lm’/s respe-
ctively. Zone II is a transitional zone between zones I and III, where the water is
mainly recent water recharged since 1952 and unevenly distributed.

The Xin’ancun spring swarm is the discharge outlet of the full drainage-pattern
spring basin. The average tritium age and reserves of karst water in the basin have
been calculated by using the full mixing model; they are 84 years and 3.15 X 10"m?/s
respectively. Among other things the Middle Ordovician karst water has an average
age of 80 years and reserves of 2.57 X 10®m’/s, and the Middle and Upper Cambr-
ian karst water has an average age of 111 years and reserves of 0.58 X 10Ym’/s.

Key words: isotope, karst water, main runoff zone, natural recharge, age
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