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Fig. 1 Map of all kinds of collapse relics in the Furong Cave
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Fig. 3 The small stalagmite that grows on a big stalagmite that has been hit into three picces by fallen stalactite
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Tab.1 Some small-scale collapse events occurred after the tourism exploitation of the Furong Cave
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Tab. 2 Age-dating results of some speleothems related to collapses

®"S F-273 REEGR £ /ka KRR
1 aE EXUREHBEREREREBGE D > 350 Sk
2 aE BAXTHBER L EHRE > 350 pd o2
3 A% BEATMBERLEBEROE > 350 b4 10
4 a%E BB LEKMBREEZTEREE O 192.8+24.7 b
5 aE BILMEEFEROHREBEZREWE O 197.9414.6 SCikeed
6 AE EXWTEMEENBER KT FZ R 163.3+16.0 X
7 A HRAXTREMIOZIREE2%) 149+16.1 bd
8 AT ERAXTREMIBZRHBE2E) 60.3+2.8 b4
9 a5 PEIEZZBHERASNBLERKNGEZTBMEIH 89.549.5 xR
10 g BIEEEBHENAFIBLER IS 81,3+8.1 xR
11 s FIEERBREDNAFNMBELARIMEEZRBWMEAI A 97.5+13.0 ke
12 aF SEERPREAKNPAEEMEIL 99.245.2 X
13 aE BRATRMEAIGEROGETR 25.4%1.5 bq.
14 aE ERATHESILGREERNIGE 25.3+1.8 b4 o
15 aN%E —RY%XBH (AN ERNETEE 26.0£1.3(MC3#) XM
16 AE ERLP.L 2003 EHBARREYE 1.140.1 b4

3.1 ARAMEREHREEREERTISAE
2035 FEFIHE

FARABERE OUU LN ERIRBIBEN
BARER BAFER R T HAAERERG R
RS, 48 50 2 1R RR L " %4 B T i T A B S R
BB, RPATRAAYRES KBRS HE, mES
HBEH E(ERLEEADERMNAEZIKBER
KF 35 FEE(E 2), B A LA B 18 B 8] R %
BTFasekERMEKRT 35 HE, X —HrERHE
FRERAEBEE—-EEA0.5~1cm MK B AKX TR
RAZENBR.“EBLW A EHYKEN. . RE
HRIHHOAZARBERELRARBRAEZ L, MAER
B 75 & & BUA /0 B T A B 60 & RO BT R TE BR
HHMAZERA LE;EHBRT THRL” L,
AKEBBAAZE ASRKSIIREKREEAZSE
B iR AR ARG, E BRI KT M
WMATF "X RE-KEAAEGFEHB, ERE

RT“BEBWKTHT KM“E#L"HEE JERT
“BIR KT B R “Ral” , b AR B 4F DT A M
EIELETXMER—H EAERKMEERBERN
19.5 FELEL BBERLRBRARET 20 F 04
B BLJR XRE T & T /NRAR B BLA B 33, a0 iR X
FFHUGR 1995 46 H 2000 4£ 2 A.2003 4 1 A &
2008 E 5 AHRETEFEMNRAENMIBED,
3.2 AASAAREABELEIONEURHS
o2

1 BT M BB 55 W AE TR, T A KR
HHAGEBRRTBHEERWEMNASR, RENE
BMESHFATH ERENE XG WIS MR, K
LEFERONMNEBEMFEERRN 9.95~8. 13 T &
(R2.A3),HAERAEREROHIAKS hHE
MK EET 9.95 T, AAEER 10 THE(HE WY
EERHAAXREMEFEHTHHFERD, 10 HE
URERESESRHAGERESHB, BRFNDE




110 REHE

2011 4

EHETF 20084548 12 H, FELXEE“BWEKRT",
‘ERLUXTA.ZANERYPOREHRRE%E L
HERTASHDE AR, FIERTAEN
BAHAAGALE RER 6.03 T4, %W 6.03 HE
Ja A B 54— 2497 b HY B b o A 0 A BT 5 AR BE
RO TFREADGHOHEERERRN 2.6 T,
FHBAREAOWIE 2.6 TERREIRT s 1t
EMBILREGRLE-—FFRRERENHILGE
F—d  HTAMAE REHN 2.54 HEHF, KA 2.54
FERBXRE—KRAIAHBES. BRAE, FF
UG 692000 48 2 B ,20034E 1 BREMTE/IAE
PILABAIETAR. T 2008 4E 5 A 28 HIUJIl KR
MERTEAAT TLAZE —F L —-WHFAH
BAAHE R EEREM LR KM A M
% RS BUJLR“BRB —R XY EERAES
BERFHRE TR, B, ARSI EGEEE. R
HHSE RN 10~2. 6 H4E.2. 54 TEFKRER
1 I FF IS B9 1995.2000,2003,2008 4E,

B LA, R B BT R R, XE R A A 8 REUE
BFKF 35 FEM.35~20 FLEME.10~2.6 FLE
[6).2. 54 J7 6 Ja K ik i FF B (1995, 2000, 2003,
2008 ) HABTER.

4 XERERKRNEZN

17 3t R R B 2 A 48 HOTE R R Ak (0
ABEEER. XERBBERAABEFLHET
BREVFERAFERE BENAHAREGER
HTHAS. GH.EHBREN, ENRLTELF
RE, K FEHREZEROR A ERE FHBRE
M. MBEMERNEBEEA BRER AN
RIZR KRG BN RFMERNBEKA.

4.1 HERAAMEERENABRANESHR
MERA

EBEFANTRBELRESTHBRX, XETHAE
MBI EERMEAN, TEAT,. AEAXEHN
WEAR BUTERRERLNNTIHERS,
EREYBA¥BRER IHABOREEETYRE
B, YRS, BRI KR T, BHHEE. &
BN A K RS RIEE S BB R (5
RAEMREBEKOIAIERM) BB TZTE 35 T4
AR 2R KR BR & e T K BUASE i Rl 1 038 3 IR S
T BT 18 R0 6 10 7 A T SR AT K RUASE ) B o 8 0

FHBEARE, BERB KT LHFNERAER bR
FHEHMRRE ATASHHEEKAKNBRK
REETHRBE MET HIBIEM, B ILE 20~35
HEEEETHRERRSHB. EXTHRXT R
HTFB“BW”,

R M T REKREFEZENK—KES
(BEAERMGTERLSSIERATRRENEE.
4.2 PMBEMBHABKAKBESICHARTE
%88

AHAMEBRAEZRATRIERREBENS
BAREERATFEANNRESFARERONER
EEANKEERBEEARAHEENER. asH
MEHRMEHTFRTBKNEORERRE S HE
fi ¥ Uk L A R TED B] MO RC 4 R e e AR B R R
HAOFLBRERS . REEHER, , REE K, BHE
SERBAMINEE. IR EERAE.FATE
KEMBEFHBMEYRSBEMFENERTER
KA NEEREEL, HiRE b E T £ R AR
KA BAKRBROHI HEEBEXEBR, HE
BEREIHESATRAZEAENERE &N, 51K
B WG TEAANEEF. AR EREIEE.
0 e A B S
4.3 HBREEEELSHBNHARLRE . ABNE
£xH

T BBENAEEAE N BEEMAKE, SBNE
EEETHRSGEERNIE, EHEERAMREEK
YR ERED TR, AR HELAN
EEREERRHEREREATFEHRAE . HEK
K IRIER, Rib R AL %, 2R ERAYRTIBR
MEEREM, it RS AR S . FHIRE
LAENAE. AREEMEER. REGAE. &
BREERATREC ZTHENBEIBRENEG
HfREh B YIE R, & AU S R L S BRI A RS
HEAHSATRAEMAENOKS SEREME
B.EHEETHHAGE  WREESHABRELR,
BIRH LMW A AL LTESMERER, ATE
B UMREEEERTEERARSHEY. &Y
B 200845 A 12 ANk Rk EAR
G ERT “BRWRELERTFRAHBEEN
SHEBETILKNERREGHFESR. N, CEBmR”
REFHFE; P XK B E G EZ S E MR
GRS A S A%, BEIR T “37E 1”7 57 W . B
AL RERGEE, YR MRIIEGHBERES



0H W1y

WG B K T N IR R L R 111

HWRABRE FUEH X%, MUK RB TR =4
RAERART KR EEE, 200348 1 § 26 HLO
KeshABRE KGR EK 3.5 RLR, SRANS
R ARAE RN T AR A R S EL R AL R
HERSMEE, P—EEMNMLARR BT
ABER(EE BHFELEFH,

4.4 ARRBHEEXTESIEHATHEL,
BRARBHBERR

FAERE o — AN EE L% R B8 R CaCO, %
& CO, MK 7 ¥ B AR S«

CaCO,;+CO,+H,0=Ca*" +2HCO;

R A PR B A R A — A T3 R, K GE 1 R
B CaCO,(ARE BEEERBABIOWAR, 2
BABREE COBA, &R FHB%KE,
CaCO, M B AR S k. W KB4 R KA
REREMLTRYHLER).

ERRFNE, “ERE" AKEY 2 HFRIHA
BT 1~2CGREME 1CUA) . MEXRHEALA
¥R CO, vREEH K, A # F L3R 69 IF 14 R 5, B
PAARBAR, GRS AE SATRAEES LN
BME—BRER KEANHLRIE, SEMALE
RERE EBUEBRAALE . GH. AR, BHXTFRA
REBFEHRESHAGRENEHERLE &
BEHFFE , X SRR GR IR . CO, L 1B K 3 #0175
AR WKERE . ESEEREHEESHE R
XEMRER AHEREARR.

5 Zig5aE

51 & #
XERANMEBEBREN+ S 8 E, 8T
8BLHBE K, B IR EUE /A R, B A &= M L EW
A AR XA e E LR s KRS AT 3, SRR T
MBRRLRE. B, ZBERARANEHRRKE
LT RY HIE AL AL 80 F S35 n » 8] B 0 B BF
RAXNBBERAMRE KRSHEAHED.
WOXEFABSEZATRERE. LR
ERNAE.AEHB=F.ERATARNTER
R —— 1 R VE P 3L 7 B U0 B IE | O 18 0 O 9 5%
FdF R LB HINE.
DXEBERHIBH LA BEES , KBEKET
KF 35 FT4ER.35~20 F4E.10~2. 6 7 E (6],
2.54 77 4 I5 R HE B FF B S (1995, 2000, 2003, 2008

EYRNT BB

GO MBREETA. RHSEENES BB
EHFERABERT EERHKEKESHKE R
HEWN S REWTE: RPARENERAHRAREE
HESHEPREKBEATNEA FHRERES R
HEREGBME RANBAGXBHBUES T
EYARAKEREIHER R RESREEN
KBRSEENTRARERARROTMA) . RBH
70 S REE A5 BB A B BA YK U2 2008 4R 01| 7R
S RAFHTHORBMELR, Ao ILADENR £
AEABAERADTEHAAE FERETHHE
B.Ak,

WML E L BRORBETATS, F#E. 0
REHRBLABFRAENSHE KRG ALK
BBAREPAHGABERESKBRESEHFRS
BRI, URRIFEANSZL BRI RRHEZ
27
5.2 2 i

WERXBRELHTEL L+ AFERAE
BRAREMGE. M EEELTFHERE, BRE
AAE A BB T RS, B FHBATRAE
FUMAEEANTHR BRAEAR - HARHE TSI
EFEBR, B LB ESARBRTHEREX
¥, g R E LS, FREHTFRPCR T RIE”.
ARVREDHEN. ETXBERAAMRBARER
HET, BHREXMBE LRERTHME, Hit
JOL A0 5% $tb 55 R 3 M 8 T4 , B T M2 M BE O 6
WA fE I B, 0 SE B R 1 BE A B £ BUR , K B K W
KBBES.

OFEAREEH—XBERRAELH -8B,
EERARERA—EBRERBRTHERURG F
BEREF KELTUNHE. RABBNEMHEE
ERBTRESFRAMFRLAT R, A THBRER
B, 2 Y 52 BT 0 43 B0 1 3 B B 4 B 75 AR R , B LR
HERBEE, FREBFHBERAGTEARRT,
AR AR By TS 0 %0 00 R X e s 4k sk, T H B
] R 7ChR U B R BT R AR KR

(3) B B X% 7 #9370 2 5 R R TEAR W KR
HNEMHKE.BEERAKHSAGROE L E#
7, BULAS R IE R B R A — IR E R BR
THERERBINER ERBA, LS EWHE T REXE
FERERENR R E.



112 B EAE 2011 4F

B A0 PRARABFRESERAFALKAE [4] %¥8,. %86, KRB, § FHESXHne]] +EE%,

REARFLEXTREARARA MO ARG 2°::'”“"51'°5-
. . . 5] KER MBEEMBFEREAMBREFTIOEDR/TABES
BRATMPRSATRER KL BB B SHREUERS. EHFRE S AN R P LB,
B % Bl F o t4E; % LA 2K E The NSS Bulletin 43 1985:96—101,
) % 4% Erin Lynch 884, A—FHAECH {6] Klimchouk A. Cave un-roofing as a large-scale geomorphic
)X 4] . process[J]. Cave and karst Science,2005,32(2—3) ;93— 98,
[7] %%#8. ZEAOKECZARYLI). FEHH#H,1994,13(4),
#%iﬁ 357—368.

[8] ®iFR.BEL.KHES EXREXEFRBEHAEZFNRSE
[R]. bk eh B 3 i B 2 B 4 5 6 S BF 92 7, 2003,
{9] White E L and White W B. Processes of cavern breakdown[J].
NSS Bulletin,1969,31(4) :83—96.
[10] »igt.pREFEABASHAIM]. 4B, FEBEERKREHMN
#t,2009:30—65.

[1] ke, kE FEl . F ARAXEFARBFERYRHTH
[RD. A4k o B 30 5 B 52 B & 4 b SR B ST 7 0 1993,

[2] Davies W E. Mechanics of cavern breakdown[J]. NSS Bulletin,
1951,13:36—43,

[3] ke, RER £ ORUAKARRXABEARME
L EMFEIM]. BT oS WHHEBOR R4, 2003139153,

Collapse function of Furong Cave in Chongqing City and its environmental effects

HUANG Bao-jian
(Institute of Karst Geology , CAGS, Guilin, Guangzi 541004, China)

Abstract: Collapse of the Furong Cave in Chongqing City is studied by means of in-situ investigation and the
U-series and *C isotopic dating of speleothems, The results show that the enormous collapse piles were
formed in different stages: 0. 35Ma earlier, 0. 2~0. 35Ma, 0.026~0, 1Ma, and 0. 025Ma later BP as well as
recent collapses following the exploitation of the cave for tourism (collapses occurred in 1995, 2000, 2003
and 2008) , Three collapse phenomena are considered: roof stoping, falling stalactites, and tipping or falling
of stalagmites and columns. Upward stoping results from the adjustment of stresses in the parent rock as
buoyancy decreases when the groundwater table lowers due to tectonic uplift. This results in upward void
migration and enlargement of the Cave passage. Stalactites fall as their weight increases beyond the critical
force on the contact plane between the stalactites and parent rock. Stalagmites and/or columns tip and fall
occur when the speleothems or parent rock are hit by falling stalactites or shook by earthquakes. The col-
lapse functions are of the environmental effects as enlarge the space of the cave, damage of the stalagmites
and tourism facilities, and make the tourism path has to be changed. Therefore, some proposals on cave
tourism development are put forward according to the features of the collapses in the Furong Cave.

Key words; the Furong Cave; speleothems; collapse function; isotopic dating; Wulong County in Chongqing
City



