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Abstract :[Objective] The research on hydrogeological genesis of Yuanyang Spring in Fengshan
County could make this geological wonder a scientific explanation. [Methods]JCombined with li-
thology, geological structure and karst development, the karst hydrogeological conditions of
Yuanyang Spring were identified by field investigations and trials. According to the groundwa-
ter tracer test, the source of Yuanyan Spring and the main types of karst aqueous media were
determined. Stable oxygen and hydrogen isotopes, calcium strontium ratio (Ca/Sr) were used
to study the recharge, runoff and discharge processes of karst springs of conduit medium and
water cycle characteristics. [Results]The source of Yuanyang Spring was the groundwater from

Nianli Sinkhole. The main runoff pipes of the
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two outlets of Father Spring and Mother Spring
were basically the same. The aquifer medium
was dominated by karst conduit. The groundwa-
ter recharge, runoff and discharge process were
characterized by fast-flow. The genesis of Yuan-
yang Spring was related to the concentrated dis-
charge of karst conduit flow. [ Conclusion] The
two sub springs (father spring and mother

spring) in Yuanyang Spring belonged to the
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same karst conduit system. The two outlets of the pipeline flow had differences in the water

circulation speed. Compared with father spring, the mother spring had a shorter runoff path

and a faster update rate.

Key words: Yuanyang Spring,karst geology, tracer test, calcium strontium ratio, stable oxygen

and hydrogen isotopes
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Table 1 Water quality test results of Yuanyang Spring
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Fig. 2 Water level curve and daily rainfall of Yuanyang Spring
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11001 —m— A HCa/Sr Father Spring Ca/Sr 712
A~ f}4§Ca/Sr Mother Spring Ca/Sr

= I % Bt Rainfall 110

=
10504
n - . 18 §/
=
— S
@ A . " . . {6 £
Stoo04 2 . 3
N i)
a5 B 14 B
- &
4 n
.Il 1y . II . 0

2016/1/13 2016/1/28 2016/2/12 2016/2/27 2016/3/13 2016/3/28
H #iDate

& 5 Ca/Sr Bifs ] 28 1k iy 2k

Fig. 5 Time series curve of Ca/Sr

W R KR BRI A R E T R A IR Sk O 4
B KR b 2 B9 SN IROK L 28 SEAEESE RIS A AR
T EREA -8, — A E WA DR A K SO
FEAE 201748128 %24 5% 6

J B4 45 BIAG A L I FLAMIE K 6 8 3 9 T 1 G A AR
. faoe S AR R RS 88 e (Ca/Sr) 40 B i %2 . it
AT DUA B R S KA ARRAE DL R 3
F ARG A U RHE T ) R L AN T AR KA B
FHEAEESR A SAVEAFMIL KRS, M
ON YR RE S ELAT B 1 A8 U 38 A8 AR P I R R
FCRR W T T 22 B 3 ) R 4 . I BE ST NS R
R — B R T A A mE IR SR X

Bt

B KA I IR e R Al X 5 AT L A2 L 47 3]
P OE MR A R R BT B R B S
NFETEERFTHEILER TFL KRR ERER
RN 00 W Bl e — S B,

SE -

(1] =%, . AW s M]3 K. &R R,
1988:112-121.

YUAN D X,CAI G H. The science of karst environment
[M]. Chongging: Chongging Publishing Press, 1988:
112-121.

(2] o B RE 2 B b BT BF 58 07 5 5 BF 50 4. v 2 o 0
[ML bt B it . 1979 84-92.

Institute of Geology, Chinese Academy of Sciences,
Karst Research Group. China karst research[ M. Bei-
jing: Science Press,1979:84-92.

(3] JRzeE. 48 i &5 iy KU 48 55 LT & W 5 8008, 2011
(10):50-51.

SU T. Mysterious Fengshan mandarin duck springs[]J].
Invention and Innovation,2011(10) :50-51.

(4] PFoss. RULEE G - gk —HRa Il R oy B L5
J5,2016(6) :45-48.

TAO Q. Fengshan mandarin duck spring: Mystery karst
spring pool[ J]. Land and Resources of Southern China,
2016(6) :45-48.

(5] FE R4, AR, s B Lr. sk SCHh Bt 2= 5L Ak M. Jb 5t . 4
J AL, 1980 141-142,

WANG D C,ZHANG R Q,SHI Y H. Hydrogeology ba-
sis[ M. Beijing : Geological Publishing House,1980:141-
142.

(6] 2L, 5835 . IR, 5. N 7R B HORTE & i Hh XK

SC g g LT DL B AR B ARk A AR R AR
2016,52(3):503-511.
JIANG G H,GUO F,TANG Q J, et al. Application of
tracer test techniques in hydrogeological survey in karst
areal J ]. Journal of Nanjing University: Natural Sci-
ences,2016,52(3):503-511.

[7] PETRIC M,KOGOVSEK J. Identifying the characteris-

tics of groundwater flow in the Classical Karst area

627



(8]

(9]

[10]

[11]

(12]

[13]

628

(Slovenia/Italy) by means of tracer tests[J]. Environ-
mental Earth Sciences,2016,75(22) :1446.

YUAN ] F,XU F,DENG G S,et al. Using stable iso-
topes and major ions to identify hydrogeochemical char-
acteristics of karst groundwater in Xide country, Sichuan
Province[ ] ]. Carbonates and Evaporites, 2017 1-12.
DOI:10. 1007/s13146-017-0333-x.

AR TR R 2 A U T A R PR B0 UK SO RN I
LS % = E R AR R XA HIT]. K R
Fi 4 2012, 32(6) :47-50.

KANG Z Q. Hydrological effect of karst primal forest

5t

on epi-karst zone: A case study from Maolan National
Reserve of Guizhou Province [ J]. Bulletin of Soil and
Water Conservation,2012,32(6) :47-50.

AR, X 2. B BT B R A AR AR R AL R Ay
HrLI. A 2015, 34(5) 14457451,

HUANG H C,LIU H. The hydrogen and oxygen sta-
ble isotope analysis of the karst spring in Heilongtan
[J]. Carsologica Sinica,2015,34(5) :445-451.

JiE A5, B AR, 2N L AL A A TR I I ORI R T
SBR[ ] HuBR 5 3005 . 2011,39(1) - 26-31.
KANG Z Q,XIONG Z B,LI1 Q Y,et al. The precipitati-
on effect on the water cycle mode of karst subterranean
stream catchment[J]. Earth and Environment,2011,39
(1):26-31.

WP R, HNEE, F JKBEREBE KRGS o
(Sr*7),p(Sr)/p(Ca) ,p(Sr) / p(Mg) 43 Hi F# i K H i FH
(7. st BRRHE A5 2 . 2011,30(4) :98-103.

HUANG Q B,KANG Z Q,QIN X Q,et al. Distribu-
tion characteristics of Sr**, Sr/Mg, Sr/Ca and its ap-
plications in karst water system of Xishui County[]].
Geological Science and Technology Information, 2011,
30(4):98-103.

LAND M, INGRI J. ANDERSSON P S,et al. Ba/Sr,
Ca/Sr and ¥ Sr/%* Sr ratios in soil water and groundwa-
ter: Implications for relative contributions to stream

water discharge[[]J]. Applied Geochemistry, 2000, 15

[14]

[15]

[16]

[17]

[18]

(3):311-325.

B SE Rl 200 SBO5 A5 FEAREE B A T o5 Bk R K
AR BTG ROR TR AT L ], A A 2016, 35(3) £ 245+
253.

ZENG X R,JIANG G H.GUO F,et al. Tracer tests for
pollutant sources of the Zengpiyan remainder cave in
Guilin, Chinal[ J]. Carsologica Sinica,2016,35(3):245-
253.

BT R AR B B ST VT U U XK SO
JBT e A 5 S5 ] A i 4 ORI B CRO. T 74 b 5 ) A AJF
¥ BE 2010,

HUANG X F,SHI S J,HUANG Z W,et al. Investiga-
tion report on hydrogeology and environmental geology
of key Karst areas in Guangxi (Fengshan County)[ R].
Guangxi Institute of Geclogical Survey,2010.

1 B4, R AT U AR b TE B 2N ) 2o AR 5 K R IR R R
FILID. w2 2000,19(1) 2 44-51.

YANG M D, LIANG H. The processes of evolution dy-
namic of cone karst and the exploitation of the water
resourcel ] . Carsologica Sinica,2000,19(1) :44-51.
i & MICHELE L. % i . 45, % 8 B2 #1 R /KR B 4%
AR B R R DL B R T I 3 3 [T ], bk 2
#%,2009(5) :673-678.

HE S Y,MICHELE L,ZHANG C,et al. A high preci-
sion underground water tracing test technique and its
applications: A case study in Maocun karst system,
Guilin, Guanxi[ ] ]. Acta Geoscientica Sinica, 2009 (5) .
673-678.

B HE R, EHEAR R A A RS T R K S Bk Ak 2
RFAELT ). o AR, 2004, 23(1) :37-42,

HU J W,WANG Z Y,ZHOU L,et al. Hydrogeochem-
ical characteristics of the strontium in karst water[ ] .

Carsologica Sinica,2004,23(1) :37-42.

(GRS B

Guangxi Sciences, Vol. 24 No. 6,December 2017



