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Fig.1 Location of Jiguan Cave
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FERS 7 ) A 1 37 R Ak i K T s A X K
(LYXS) FIRE vKAT (TGBD ) |, [R) ik 5% £E 1l P4 3tb 7K
HLRTIZK M 2009 4E 2 2015 4, AW H R EfT T
Jr1 6 IR 7K R R A TAE (2010 4F 2 —2014
4R 6 F MAUE T SRR, 2014 4E 7 A 205 MOk Bk A
KEE) BT 2 450 mL (R U K, Horp—
IIA 1~2 7% 1« 1 %4l HNO, LIPR+ 4 )8 P
BTG 7 101 VG g R bR Al 2 55 [l 40 28 S 56 % R
Fi2E [ Perkin Elmer /A & A Optima 2100 DV H B
A TR G (ICP-0ES ) Ml 5 B 1
e g KPR M 0.001 mg/L, iR % /N T 2% ; 55—k
FEF 31 Metrohm 23 R (1 761 7 85 5 €0 3% A I 2
FEE 7, KR K 0.001 mg/L, iR 2%/NTF 1%,
[i] B 1 A ] WTW 28 R) A2 77 1 Multi 3430 23 80K
4y BT A B A I 7K (9 pH L HL R (EC) A5 JE
43924 0.01pH 47 1% , /K H HCO; FHAZE Merck 2
ﬂiFE@METTIE%{M%,*%:Eﬁ 0.01 mmol/L, H
2009 4F 12 H 7E LYXS H1 TGBD Jift & I % 1Y HL 4% 90
mm JEEZ) 1 mm ™I B B 28 & MLAE DA% 7K S
I A S TS R0 5 2 A R A B R ER TR, ity
TE B A B TR DUBAEE | oT U MBS R R 5
DU, 28 & LA SR DTBIUITE , BB A R AR 7K
FER HEAT S 4, SO B I ORI S [0 S 56 2 Bt 5 AR
PR SRR K R AP R I |, B
T/ min,, BFFE DP9 RE T H R K 2 50 B A 28)1]
BWARGEF I 2Rk G A s 5 A
Tk ARSS Gy SR B BUE . T A TR B
(SI,) Hi WATSPEC 4 3153, Kdis i 4b B 55 4 B
FEJE A SPSS19.0 F1 Origing.0 58 i, 7 fift A 1
FFEEL ST, W RARE
Ca** x HCO;
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Ca* Mg* (HCO;,S0; ML 5% (EC) ,pH  ji%# | SI,
ARAL . ATLLE t PRARTE 7K Ca™  Mg™ \HCO; FlHL
FH(EC) BA MR B 2548 4k, 2010—2013 4 (1],
H B AT 4G, bt 5 R K38 IR <R T i
AR, A Wi shAE FE NG , +45 Co, & R,
L TR K AT XoF - 38 i T 5 7 s b Jon 38 % 7K A A
BEREINT® Ca® B W KT 100 mg/L, Mg™ ik
FERT 34 mg/L,HCO; B g ¥ £ K T 5.8 mmol/L,EC
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TR BEREAG , Ca™ B IR E/NT 90 mg/L, Mg™ i i
WRE/NT 32 mg/L, HCO; T ¥ B /N T 5.5 mmol/L,
EC<620 ps/cm, &2 K RGP, Ak, B
2010—2013 4R AGEAF D 7L (2010 44 ity 548 B¢
JKAE ;1 009.7 mm—2013 FA T F 4. 434.6 mm) ,
IKEAVEFISS 7K Ca Mg, EC Wk BE IR GAE T [,
JEAE 2014 42 7.9 H HBURARME Ca™ VR E . 62.41
mg/L, Mg Jli ¥ [ . 21.38 mg/LEC:452 ps/cm, iX
TR BLFE 2014 45T AR KK 38 03 A0 2 it kK
MOFNBETE 11 H AR 3] 2013 4E Z HT K, R
MK HCO; Jo i e B 2 B 22 55 e, A o) 3 [ Bk
2014 4E3Z T 252 M 2 B % (AAIK{A . 3.1 mmol/L) ,
AEBRIAL A _E T3, X5 Ca®™ , Mg™ , EC S AL BRAE
MR o X1 27 X K e oy W e <A A B 52 A
R X AP AR AR 2 T 5 X Ak AR 3R 7 B
BRI, AW E s3I, 23 CO, MR BT+, &
FEOHK HCO; BTk B & & 5t B IR Ak, {HHE S
RO IC S 2 2013 4EEDGS OR, RAEIC 5 2014 4F
HCOZ B KIR N FE (2 35%) , 1 WhZE 457 2014—2015
AR K B Z RRE IS DL T, SE R R ITIS IIR
Wt AT W AV E FH R

WEII B K pH BN AR . 7.21 ~ 8.46, KK
FEMIZEH BUARE , 52T, £F 2010 4F 7 A #2011
A9 F KRR 2w 2 09 A 4y (K AR K ) 2
JEIEARFIR BRAE T X 5 HR T2 &
AR ZETR Y A 25 SRR R, AZ TR R AT R
AREER , pH (B TE 2014 4F 53K B 55 K, 35 7 % 7K
TRO RN BE 3K E I

AN T3 8 7K 52 2 T A R, X T T
S3HT 2010—2013 4 B 56 1) B B & BLIR] P Hb  3e
At 7K IR B0 AR TR 2T RRAE (3R 1), RISk

BB A2 R A X eI I K Ak 2 3 b 1 E A
F (AR BB B 5 f ™ H A 2014 AR5 K
PR XA K Ca®, Mg® , HCO; J3t v B il EC %%
IWHT ¥ ME 0 9 F B %) 13 mg/L (20%) , 12 mg/L
(40%) ,0.7 mmol/L(17%) ,50 ws/cm( 10% ) ; H T
) 4 MNERRT I R P29 10.3 mg/L(20%) ,4.51 mg/L
(30%) ,0.17 mmol/L(7%) ,9 ps/em(3% ) , i< 4
AT 259 A8 Ak S A B ] K e /K e S 0k 2D [l R
SRR K 50N EaR R K R A
16 201 57 7K RN B ARG

FR1 Mk TR WEKUFEHE (B BXEK[27])
Table 1 Hydrochemical characteristics of pool water and
underground water in dry and wet season
( modified from literature[ 27] )

Ca® Mg?* HCO; EC
A7k & 3 1
/mg * L! /mg * L' /mmol - L' /ps - em”

. WEHME 68.65 32.41 2.15 350

HORE

BEMME 51.54 29.22 1.78 345

ok WEBME  50.87 15.11 4.25 508

§ BEMM 4528 12.44 3.62 469

32 BRImFAEER

MELE LYXS Fl TGBD 114 BLAC IR 76 i 't
BN SRR s A (] 3) , TGBD @ A% LYXS 4
K, 30 SR ) Ty A DAY R 2 AT LR
LYXS JUR R 5K Ca® \HCO; R, i &R
(EC) #FWEXT R, 52 1E A OG22 1k, W 22 50 S TR
17:43.82 mg, PR FEUIRE . 5.77 mg, i KUT
AR BIAE 2010 4E 10 H LYXS:115.1 mg,2011 4E 10
H TGBD:321.7 mg; X i #4 R Z2R-1E 5 2 60— 263
TR FE G5 — 5 BE R KD AR LR
2 0104F 1426, 1mgf% N20134Ef121.4mg, T2013

200 pm

B3 XS5BT 2 S S R (B A SCEk[35])
a.LYXS BUCHIR 45 b.TGBD BUACHIR Y b A
Fig.3 Crystal of modern speleothem in Jiguan Cave( modified from literature [ 35])
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PR 7 BRA TR [R] W ) 52 Wi D 3R 5 97

—2014 4 H BLTTAR RIS, JH P Ca™ Jo 2 v B HH B I
R TR 2), Ca™ X B R R th 2 /19 97.6
mg/L [&K 72.8 mg/L, HCO; -4 i & ¥ B 7R 1 6.0
mmol/L (&4 4.6 mmol/L, & B iZ i B g T 52 %0 i
7K HCO; 52 Wi ik T4 9 1 9 A8 1k, 2 2014 42 F 2
AERE K £ HVEAEHINGR K Ca® HCO; i ik
JE R (EC) B T, 31 11 A Fk ml i 2 ik iR
TR, BT TGBD J&Z= 5 PRI K , HO 7K man Jiz 5
URR DU AR AR R, T 2012 4F 8 A BT in o
DURPL 4, B = 2014 4 11 A5 LYXS [6] % &2
IR

X eIl A TCAR AR AIE 5 3R [ A T T AR R
BURMEAEA T RN 278 K 28 [ACHA —E W)
S B Z e N SR AR 2 R (pCO,) IR 1L,
IR TR B TR K R O, BEAAE AR
AKAR I 0 AN T H BR R 45 ( CaCoO, ) |, T 7K 53R Y pCo,
FES e B % N S A e K A TR
pCO, N R 14% , 3% J2: 1 T I 24 40 o I A
FRAE G S s, 138 CO, MR IETH &, &A1
T AL R AR PG COL B, T K B A 24 kR
P CO, MR BE B TH v, H 5 3t PR A HE T2 3 e i
T AT FE P2 pCO, 255K, T 2= 7T CO, XU
AT ) VE FH R K VR R R T

AR TR 01 7K 11— B AL FE 7 T 2R K A b
B TR S SRR R SR TR S B B
K I RLAE W3 Bl 1A S e i R R OB R
£, F 2 BoRwikbiE KR AR R 2 Dreybrodt ¥
IR K R R TR R R R —,
ol B[S T € 2 2l A e TR S
A T FE M R B A AT DTE R R . A, AR
R TR S5 T 50 P A EIR S 785 7K B W 58 149 28 g 2% A %o
B FRER DUR S 1M 23 ke 1) b sl it 1 10 R
Genty"** XoF R IR 77 B4 W A Ay 7 K 5 A 0.6 ~ 120
/min P, X PR OB SR RN B 2 X XS e iR
K R S DB RIE A TA M T, B AR IE
FFKFZR(r=0.49,n=20,P<0.05) ,LYXS 7£ i 7k 2%
TKES, DU (>80 mg) 8K TFHME (26.5 mg) ;
2014 4R R IR BT ASAEZE DUR, 7K Ca™ (HCO; Jit
SR HL RN T A (E, SR KN 2 AT DT
FUIASAEAE Wl F AW 000 30 e o o (R 52 T R s
B R T AR R AR TR A 48 7 KAV IS
33 NOBE

AR AT 2 B I K A R S 5 i T R R

FEHAR, A WARE R, B2 KA KR
sl ASsi K O ff AR AP (ST, ) Y B AR Ak
AEEF AR, FIH WATSPEC #4433 Wi b ik 7K 1Y
SI, &HLLYXS fEla Wi J5 SI, FEAR V-1 H 0.90, 5
ZRTUURRITBE% K SI.(0.71) B & 2134 DIFR & 4
I ST, B rh 45 048 Bk 1 AL R g T
[, FE AN 2014 AEDURR MW A RT3 T, B A B R A
WATSPEC W24k & A E H T35 2 B w1
A, SR H 2014 4F 11 A LYXS 1 TGBD F K%
HUTRLIE, Ca® HCO; BT B, - S % (EC) I &
HOMKE 2010—2013 47 1y 7K F-£8 2 8 5, i Ui AR
FRHEEAT S35 T, AR 2015 4ERY S A .9 A 11
HA TR R, 4n 2015 45 1 HF1 3 Hifk
TORNRE B 2 & T 11 7, R AE 11 A A E BT
R, BT DAAE 5 28 7K VE 52 i IR R TR R 1 32 22
PRI 2R 4 AT, s/ AT A A PR 3R R 20 07 i DR

HE ARG T T SO Fl C1Hk & (32 w2 vl
DA TN ff 43 R0 A BV A B T X e i T
559 FEL AR SRV TR HP I A =2 B R TR 8 114 i L i
By e Ta) A AR AT Ao 58 R A 5T B 4 6 O3
FRIBLZ /N, 5K 70 R a2 T A TR AR I
TR UE 2 33 o<« b A5 7 45 5 7 I ke 2k BRAR TR
B X X 3 T K B PH B T R AT SR T &, SOY
F IR B A K AU 1T T B, 7E 2014 AR TR B e (IR,
] 1 P S A 7K B Y AR Ak 335 I R R e ] 7K
SOF M o A P A 58 285 A — 3%, Tk i B DR 1Y
BT (B3R C1 R NOS B i 3 AE ORI A ]
WEIAEAEAR K22 50 (1 4) , LATTERA TG R R4 4
E, LYXS YUAR I a3 K €17 NO; i 3 BE 4 9l b
2.31 mg/LA11.59 mg/L, JUAR[E] W3] ] C1™  NO; it =
WeRE /354 5.49 mg/L Fl 17.5 mg/L, C17 Ji f vk JE #%¢
ZHTTH AT 2 A, NOS e 4R T — A 2,

T RS CLRT NOS 2 AT CaCO, UIBAELEI
YER, B4 AR DU 55 (1 T A C1Fn NO; BT ¥ B
AT —ANT8T B WAL SE 56, 43 ) B 3.81 mg F11 9.05
mg [ NaCl B3R F 2 N2 1L 25 FIK BB
b CE R CLU R 2.31 mg/L F15.49 me/L BV
T, TRIFRE 2.18 mg Fl1 23.99 mg 1) NaNO, ¥ A fit &
NO; R E1.59 mg/LA1 17.5 mg/L BIVER, B A5 4
SR TR 30 R (] DB B 30 AR T KRR, 7E 4 AR
2 B I P BRTET Y 2R RN UE AT CaCO, S A 1Y
PRI R 48 h, ZJE BUH 2 B KB U T it
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TRRE TR ATE 208, /E AR E T CaCO, % i
AL PRI 2, S5 B R CaCO, 78 TR A] W i 5 X
JOF 1) CL™ Ve J3E V85 Y80 v i ik 1) it 25 AN R, AN e 3
ARONE™ T ASEAPL T R[] W7 1T 5 AN [R] NOS ¥ B2 75 W %o
CaCOﬂﬁﬁ?ﬁ M) 22 B A3k 60% Amankonah'*! 7E %} J5
fife A i KA TR e BF AT, R IAE pH AR T — e
(ELRS A T, D fif A ST RN, O ELRE A NOS I3
I, UUR B IS S AN, BRI S RS
AV 35 BRI R MR, LT PR AR G HL R A A
1], PR A R R R s Tl B TR 6 25 7 2B 1 DIC 48915
2y MK Y 33.8% iR ER B NO; B AEAE
SERREIH R T R A DUBLE R N T IR SR K
NO; Joa 2 1 & 5 1 J5L AL, 2835 0 H €38 430 = T AR
P3O 0 (6] W B 309 RS K NOS SRR B, 43 31 R 0.78 =
0.57 mg/1,4.12+1.92 mg/L, B SR K NO i ¥R
FE ] BT A7 A S 25 4 T 0 53 KA b AR, OF
K NOS Y EZORIE, 2 e X ATt ANAEAL, H
T 2010—2013 4FE K 3 A, Tl 8 5, 28 SO B B
1%, ORI SO0, 2013 AR AR F 4 I A i BT 7Y A
RCAL M ] 7K ZE AR5 — | (LYXS,TGBD A Fi% K
JT) KT IR TIOR8, Bl R 4e it 6 4~k SC
AFEH R NOS B R B A 19.69+5.91 mg/L, X HEA
MRS AR 7K NOS 78 TR [ W7 490 1) 47 78 e B I
Tt UEEH LYXS 7 2014 47 i DR ] W AN 32 3% 7K 10
FEEARA R, [R] B 36 57 21 NOS By H il 2 F 2014
AR ZKAR A EE R B S, IRAR DT s T (i) T, 25 1
FIR Py CO, W BEYIAAEAE B 2T, NO; X iR 85 1T
TR IR P2 H T oA AT Re i A

254 RS HT AT LA & B e 3 BRAR DT AR K R

ZEAF A DL AUR , RERS WY AR BRI R R
T 7K T TR /K AR BE LA R TURR R R | 2 — i LAY
SRR . (BRI TR ] B AN B S 1Y
AR, 7T B 2RI IR R 237 A AN ] B ALY
YERT, 3T A DURRIWT AT 1 A1 5347 J2 T RORI 3R
AR B 205 B DU S RO RAAIE  [R] s o BEACR PR
PICTCHEAT RN K Y e 225 K O A
IS

F2 EHISIEER

Table 2 Result of simulation experiment

R NaCl NaNO,

EETFIK/mL 1 000 1 000 1 000 1 000
NaCl/mg 3.81 9.05 — —

NaNO;/mg — — 2.18 23.99
K/ C 25.5 25.5 25.5 25.5

SVRTIEES A /g 24.8348  28.6759 324357 27.883 9

NGB ES FrE /g 24.8259  28.6672 324292 27.873 4
CaCO; TH#ER/mg 8.9 8.7 6.5 10.5

4 it

FEF X X e o K A B DT 6 A~ 7K 3
AF P WEIN TA , 2 BRI 5 R %ot A 73 A i 7 4 B
J e R R SRR T A

(1) T IR K K SCR AR 2 A8 A5 -5 DT R EOR R 3
SR () — B, Z W FREKAE T, SR T R, &
e CO, 7 & 3G, A S Shom sk, i K | Ca® |
HCOS Bt i B L 33 (EC ) RITAH L [l i 16
BER 2 ; REHR 7S SRR SAE R, TN pCo,
T 2 22 A0 B 2, S O i DOCRRU G 1 s £
BT 7K TR

(2) 5% 2010—2013 4 4F B T 5 47 L 0l 20 1 52
M), 7K A1 FE U 55 , T 7K AR RS 2 T [, 7E 2014 4F
IRFNEAL, BB — AR DR R W7, B = 2014 4F R
AERE KN, T 11 A w7 A DT,

(3) BTt AR ] T A A K B g i 2 B T R
WIPY, 52 ARtk EIR 7 G i 7K NOS Rl T, it
FUNAY 1.59 mg/L, THE Z 17.5 mg/L, il i #5256
2 HEXT CaCO, LA A SR , 25 5% 4 /s TOAR ) 7 14 )
7K NOSHe B /Y FH i 16 B CaCO, IRV i i 4 = 4
60% , FE W] NO, XF 7 fif A1 DURAFAE A VR, X 7T fig
SN S 453 7K AR R R v A0 AT [T B CaC O, TT AR
(R DDA RIS S IX P A 5 D K s A 2 pE K T
VVE R
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Study on the Influence Factors of Modern Speleothem Hiatus: A case from
Jiguan Cave, Henan
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Abstract; Stalagmite has increasingly become an important part of global change research due to its exclusive advan-
tages of precise dating and high-resolution records. The study of carbonate sedimentary mechanism is significant of un-
derstanding the stalagmite sedimentation rate, crystal morphology and precisely interpreting climate proxies, and rea-
sonable protection of modern cave. Jiguan Cave in Henan Province is selected as the example in Asian monsoon-sensi-
tive area in the north-south China intersection, we have monitored the drips and carbonate deposition for 6 consecutive
hydrological years from 2010 to 2015, and found: (1) The hydrochemical indices of drips have the similar pattern
compared with deposition rate. The biological activity and soil CO, are strengthened in wet season due to the increase
of precipitation and air temperature, as a result, the dripping rate, Ca®, HCO;, EC and deposition rate of drips also
increase, dry season shows opposite pattern. The inhibition of cave CO, to calcite deposition is masked by drip satura-
tion. (2)The water-rock effect goes weak for the impact of precipitation markedly decreasing from 2012-2013, and
saturation of drips became minimum in 2014 when calcite hiatus also occurred. The deposition was collected again in
Nov.2014 becausing increasing rain in the latter half of the year. (3)The cave was washed by artificial leaching and
NO;3of drips rised more than 10 times. Simulation result shows that ~60% CaCO, can be more dissolved than before,
which suggests the inhibition of NOJ to calcite deposition. This may be the reason why the calcite hiatus happened dur-
ing the drip was with high degree of saturation in some months. It is suggested that the water quality should be taken
into consideration in the process of water supply.

Key words: karst cave; modern speleothem hiatus; water-rock effect; NO;anomaly; Jiguan Cave of Henan Province



