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Abstract

Stalagmites, which are calcite deposits precipitated from drip water on the floor of a limestone
cave, show older age than their true due to dead (**C-free) carbon fraction derived from limestone
bedrock. To reveal whether the contribution of dead carbon to the stalagmite calcite remains constant
while the stalagmite grows up, we investigated *C of drip waters in the Ryugashi Cave at Hamamatsu,
Shizuoka.

In the Ryugashi Cave No. 3, some drip waters were sampled at three points (Sites 1, 2, and 3).
The drip waters showed "*C of 71.8 to 92.9 pMC and 5°C of —9.5 to —5.9%. at site 1, *C of 78.6 to
89.5 pMC and 3"°C of —10.5 to —4.2%. at Site 2, and '“C of 86.9 to 91.8 pMC and 3 °C of 9.1 to
—10.1%o at Site 3. The '“C and 5"°C of drip waters tended to be lower in fall and winter, and higher in
spring and summer. The drip waters in the Site 3, where a RYGS12 stalagmite sample was sampled,
showed little fluctuation of '*C and 5°C, having annual mean values of 88.5+1.5 pMC and —9.440.4%o.,
respectively. The outside air and soil had modern 'C: the outside air showed annual mean *C of
101.2+1.1 pMC and 8°C of —9.420.2%,, and soil showed "*C of 100.1+1.1 pMC. The results indicate
that the dead carbon fraction has remained constant of around 12% while growing of the RYGS12
stalagmite, and that the RYGS12 can be "*C-dated by a correction of the dead carbon fraction.
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CO»+H,0+CaC0,—Ca’*+2HCO; ™
ZOARBEILFMANTH T T 28, ELMAITLEER L0 b ZBRIRBRESBEN=DIZ, &
TAHFD CaCO; DILBREUCHRES D, ZORGITUTOXTREIND,
Ca®*+2HCO; —CO,+H,0+ CaCO;

ZDOWBROBER CHEITEAKS LBO RN AL OF R E Y AL (Kano, 2013), Z D72,
FBIIBTEL, ERTOEILIAEAR ORBE L EENICESE L TOAHRESH Y, BRO SR
BETHAEL LTEE&ENRTWS (e.g. Wang et al., 2001; 2005; 2008) ,
TREETICBWTHERZ L, SRS ERL2FEEEZAND L THD, 5 TH
LU ENEREZFRECHETERARGEE LTHCE MC o¥EH 5,730 ) B35, A%
FORFBEFRIIE D (0 10%), 5 mg LLTORBETH B RESMEEOENRAE LT
BThHs, —FT, O8O0 “CRAKEREPLOEHVESE (dead KE) DRAK LY HFR
Eh, EROERI VY bHVERETTED, TRAETHRAOERREE L LTIRAD TR
WeENTEL, LL, HE, EREMORDERSCERERBD 2 LD “C BEZL LK
Lk “C ERBMEMBRSEEL, o LTAREN 1~2 FEOHVWERRITEBNT
dead IREDHF 5 BHE—EBTEOEBEANRL —FK T 5 L oLt Zh T35, Hoffmann
et al. (2010) XN~ OHERE» LB LN AET 11.1-15.5 ka T IntCal0d & 2075+540 4ED
EZERoTEENRES —HLTWAZ L %2R, %7 Southon ef al. (2012) X 1 HHELL Ll
EROREEO “C ERBEmSME L 25 2 & £#14F LT E Hulu Cave F7%) HR2 DR
UC BIE ATV, F OB 5-14 ka T ntCal09 OBWAERENRR L U= OERENR & HE
BIZL—HL, TVWREBOFLITS0ETHoE LT05S, "CERBEL HBEERTH
D ERAEHKD dead RBFEFTHEH - WNEFIC L > T THIIL, £OFERIZES
WT, MCREEZMLETA LIy, ERREBTETH S, TIT, ARV TiEH
MRERTHOE  AANOB TAEZE y FHicB TR 2 » B &I 1ERERL, “C, 8°C
ICEHED, BMCL2BVWARRALNANRE IREFA T, ZZTHRELNAEFHTAKO pH,
8C, “CBEELR L TNTIN - SRR D pCOo,, §°C, “CEBEZORREIZOVWTHRET S,
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2-1. WRgEREZ L L-@EHR

AR THFERERTE, 2IUORERCHERT 5, BEEKN | km OB » ZHAZHRN
HEL (B1), Bra28Wik, 285 THEMOBRREEBOFKEHZHY, HEE 359 m
DE,BILOEEICHEA LTS, 1981 MBS S v, 1983 FiC i LM, —RAMH
EnfedB, FhLEIIRAROCELRNTH 7z, BHE, 1 SRIIBEHERE L ToRENE
ATVBRE, ZOMDIFABICOVTIRIEEEDOEEOREBETHS, EFFEITBNTiL, 86
A RAREINTVWEREIMN400m D 1 5, BEU—RABREINRTHWRNWEREHN S50m D
3EMERSEE L, 3 54WiIZ1 SO 20m iz X EHICEL, BIOEI1 58 30m OET
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1 B EMETIZ L > THORB>TND (K 2), # FARRBIOREEZIT > - #RIE, 3 HiFIC
BWTIBHOE A58 ~20m (Site 1), 23 m (Site 2), 25m (Site 3) D 3 »#Fr. 1 BHRAICE
WTiT “Bo/NE”, “U=0DE", “REDR”, “HEOE” 04 ,rFiThHd (K2), KRiT1
SR BEOES DT, 3 5D Site 1, 3 BIAAY A “X DA 10m #HR, 3 FIRATORS
THRERZE{To72, £/, 3 5AD Site 3 1B WT, KERT Th-o7= A% (RYGS12) %Ik
BRESTH D,
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Fig. 1. Ryugashi Cave in Hamamatsu, Shizuoka.
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Fig. 2. Ground plan and cross section of Ryugashi Cave No. 1 and 3.
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T ARB L OKRKORBUISEILIAN OB H S CEMBCIT o 72, BREH, BB L 72308
F IR T, WA SEC, “CHEIEMIC 45~100mL 2 PAN AR h L (=ya— -~k
VAR IZERELLTZ, KRIEI =R 7 (SIBATA # MP-10NC) ZHWT 5L 7V =7 A
Ny (V=P A = ARSI AA BT O 8mme A Y —7) IZEHE L7z, 201349
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A7H., 104 30 BiZid 5 4 COy&=4— (FUSO, FUSO-77535) T & - CiRA&EEMET
BLUEN pCO,. KR, BEOCBHI 1T/,

F1. ErARTERLEETAKE XOCXEEAS
Table 1. Drip water and air samples collected at the Ryugashi Cave

Drip water Sampline dato 2012 £ 2013
2029 | &0 | 1127 | 127 | 12725 | 2026 | 49 | spe8 | i3 | 955 | 1030
Cave | Samplingpoint | Sample name 1202 | 1208 | 1211 | 1207 | 121225 | 1302 | 1304 | 1305 | 1307 | 1309 | 1310
Site 1 RYGW-1 O — O O — (@] O O (@] O (@]
No.3 | Site2 RYGW-2 O — O O — (@] O O (@] O (@]
Site 3 RYGW-3 o| -] o | o — o) o) o|lo | —| o
Kamenokotaki | RYGWKAME | — | © [ O | © [¢) 0 6] o |l o | — | —
No.1 Wani no iwa RYGW-WANI — 0] O O 0O O O O O — —
Ryu 1o hara RYGW-RYUH — 0] O O 0O O O O O O —
Chojuncizvmi | RYGW-CHOU | — | — [ O | © o) o) o) o|lo | — | —
Air ] 2012 % 2013 &
Sempling date  [= 76 | 127 | 1225 | 226 | 4 | 528 | 713 | o5 | 10/30
Sampling point Sample name 1211 | 1212 | 121225 | 1302 | 1304 | 1305 | 1307 | 1309 | 1310
CaveNo, 3 (10m) | RYGA3m — 0 O — 0 O O @) )
Cave No. 3 (site 1) | RYGA3sl — O O O O — — — —
Cave No. 1 RYGAL o /o) o o | O ¢) o | — | —
Outside RYGAo o] O o] O O O O O O
2.3, FEHHR

T 45~100 mL it EBRBICEWTFHFRAT7FA 2B LR BB b e F o u (7
EDTREEER) SmLEMATERL, 2, 3 HHE L TSICO; MREERSERE, TRAA
FA MZE-TZBEREBEZBRELENFAR y 7 AR RZBWT ERAEZRT, 10 mL iTY
BRLULAEREBTY VEESmL AVO/MNREEZFTAZ7ZFAapitBEE, EEFA L LERTIED,
ayZiICkoTHESRLE, MEER LNy /=% /) —A T o7 (-80C) EHWTZZ
ANOHEEEZFESCTLRBTHEEI A L8R LTHBZERICE &, ARDIRAEL
Tirb Y VBERIGEER, —BUSSERE. LN, FF o7 ICE-T CO, ZHM IR T,
7GAANERRL, TORIT v T E LN/ ) —MIEEL T, CO, DRI ZET -7,

KKD COmREICIE, RmARFHER COBBREZESI Ay GrHUEIFv7HY) o—
HEFERA LIz, A—F Vv« 507 (Swagelok #8)) ZHWTCTAI =g AR Ny T 2T 4
vEBBRL, LNy=Z /—AV T o7 LN, h T v 7&F 2 # T T-OREL. 50~80 cc/min.
DB THRBARAEZZEALT COZENR L7z, REABOTER, PEFEOBRMIATER
ZN TRIRICERR, BRLERERBSB IR COMNEAN A (NS BEHERASA) Dfl
EBiL Lo TiToT,

FRBIZAT VARG T LE, 10 mg 2 ZXTGEBHBICEAL, VB3 mL
ERINEE, BEETA VISR U CERU EEEF| X Lk, a2y 72MTT 2 BRERGE
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B BETFAVICBWCTLN, F7 vy A LNYTFZ )=V T v 72 HAWT CO &R L1,
TEIE 10mg ZARFICEAL, 20 RZAENRE 3 #FF, Cu0200mg A L THEZES|

& L. #HE LRICESIFFT 90T, 3 REME L TR EToTe, BEFA LIZBNT

LN; FI9 o7, =2Z 7 —NVIN;, b T o7 0 b Ty PEAVTCO E#RRLE,

3. ®B
3-1. WA

3BT LAMTAROEEEZR2IC, | BIATERLZBETAORERER 3T, £,
M3 C, PCHREEZELHTRRT S, Site 1 ITBWTIIH FTRESEL, +olAkEH
WTERPoEODOBRENED (R2ADXx BT 728808, Site 1 OFFTAORERIZE 3 5
BIFE W, FTFAKD pH 1L 7.06~840 L LTI T AL UMTHEZ b2 3,

3 BHRADE FAKIL Site 2, 3 CTEBOXREXRZERHZ bOO, WTh bk - L£Hic "C B
. s"CEMEL., £ EMic LT3 EmBALND (K 3), Site2 X C : 78.6~89.5 pMC
(1 84.9+3.3 pMC) . 8°°C:—10.5~ —4.2%. Site 3 {Z "“C:86.9~91.8 pMC (F£2J 88.5+1.5 pMC) .
8°C : 9.1~ —10.1%%& 7R L, Site2 DHH “C DEMHEBHBKE <, A% RYGSI12 2HB L~

Site 3 IZE BN E Do T,

#2. 3 5RO TAD MC, 3°C
Table 2. 'C and §"°C of drip waters in Cave No. 3.

14,

Sample pH Temperatare  Ccontent  3°C cmi: emmor  Lab, Cade
(RYGW-) (C) (mgClg) (%) (MMC)  (lo) (NUTA2)
Site 1

1-1211* — — 0.033 9.5 83.8 0.8 20196
1-1212* — —_ 0.031 -8.1 7.8 0.4 20680
1-1302* — — 0.028 93 72.8 0.4 20681
1-1304 8.25 16.1 0.021 -5.9 784 08 20686
1-1305* — — 0.025 -6.4 88.3 0.5 20689
1-1307 8.31 242 0.025 -6.5 793 04 20984
1-1309 7.95 24,6 0.020 -6.2 929 0.5 20987
Site 2

2-1202 7.06 19.1 0.024 9.2 81.3 03 19077
2-1211 8.15 18.5 0.023 -8.5 85.8 03 208%0
2-1212 7.60 17.6 0,022 -3.3 85.1 0.4 20204
2-1302 1.75 173 0.024 -10.5 78.6 04 200682
2-1304 8.12 154 0.015 -8.3 88.7 04 20687
2-1305 7.54 20.1 0.021 -5.9 85.2 04 20650
2-1307 8.33 26.0 0,018 -4.6 84.7 0.5 20985
2-1309 7.97 240 0.018 -4.2 805 05 20988
Site 3

3-1202 743 169 0.025 9.2 86.9 03 19076
3-1211 8.07 18.8 0.024 9.2 88.2 0.5 20197
3-1212 7.81 18.8 0,023 99 88.0 0.7 20205
3-1302 7.70 16.6 0.022 -10.1 87.1 04 20685
3-1304 8.05 16.1 0.024 9.3 87.9 04 20688
3-1305 7.86 17.8 — 9.2 88.5 0.6 20651
3-1307 8.35 24,7 0,023 9.1 89.5 0.5 20986
3-1309 7.99 233 0.019 —_ 91.8 0.5 20989
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#3. 1 BRO® FAo Mc, §°C
Table 3. *C and 5"C of drip waters in Cave No. 1.

l4C

Sample pH Temperature  Ccontent  5°C cone. eror  Lab. Code
(RYGW-) () (mgClg} (%) (PMC) _ (lo)  (NUTA2.)
Kame no kotaki
KAME-1208 — — 0,026 -12.9 96.5 03 19615
KAME-1211 832 15.7 0.023 9.7 93.4 03 20887
KAME-1212 — — 0.020 -8.9 92.5 0.3 20891
KAME-121225 7.74 12.5 0.023 -8.7 91.3 0.3 20895
KAME-1302 7.78 10.8 0,018 -8.2 91.0 03 20898
KAME-1304 7.85 14.3 0.019 -1.2 93.4 03 20904
KAME-1305 8.21 16.3 — -10.1 92.5 03 20907
KAME-1307 — — 0.030 -13.1 97.1 0.4 21001
Wani no iwa
WANI-1208 — - 0.024 -13.7 100.9 03 19619
WANI-1211 8.25 16.4 0.022 -8.9 95.8 0.6 20195
WANI-1212 — — 0.021 -1.5 95.7 03 20893
WANI-121225 7.79 12,5 0,022 -7.1 93.2 03 20896
WANI-1304 7.77 15.1 0.018 -6.1 97.6 03 20905
WANI-1305 8.15 16.5 0.023 94 95.7 03 20908
WANI-1307 — — 0.029 — 1012 0.5 21002
Choju no izumi
CHOJU-1211 8.40 16.4 0.021 9.7 93.2 03 20889
CHOJYU-1212 — - 0.018 -8.7 92.6 03 20854
CHOIU-121225 7.78 15.6 0.021 -8.3 91.8 03 20897
CHOJU-1302 7.87 14.7 0.022 -8.2 923 03 20899
CHOJU-1304 7.78 16.0 0,019 -1.9 93.8 03 20906
CHOJYU-1305 8.03 16.7 0.023 -10.8 923 03 20910
CHOJU-1307 — — 0.028 -13.9 93.3 0.5 21003
Ryu no hara
RYUH-1208 — — 0.031 -13.1 96.1 03 19620
RYUH-1211 8.06 18.6 0.030 -12.7 94.6 03 20888
RYUH-1212 — - 0.027 -12.2 94.4 0.5 20203
RYUH-1302 7.70 14.9 0.026 -11.3 92.5 03 206900
RYUH-1304 7.84 16.4 0.028 -12.1 94.1 0.5 20911
RYUH-1305 8.00 17.4 0.030 -11.6 93.0 0.5 20992
RYUH-1307 — - 0.025 -13.0 94.1 0.6 20993
RYUH-1309 7.89 19.0 0.030 -13.0 94.2 0.6 20994

1 SO TAD “CEBEIX “AD/NE” T 91.0~96.5pMC (F# 93.5£2.1 pMC), “U=0D
A7 T 93.2~100.9 pMC (FF# 97.2+2.7 pMC) , “BF DR T 91.8~93.8 pMC (1) 93.5£2.1 pMC) .
“BOME” T92.5~96.1 pMC (¥ 94.1x1.1 pMC) TH Y, 3 HROBETAKEL 0 bEVEZ T
Ui, $7 8"C RBL T, £« BEHXEO L, TOEBIETR L KEVHET 7.6%12 1
BATHS (B3), “V=n&” oRiIL, BLA0RARREEOERERIhTWekD,
NEBREBESHD AR LTRWTELZD L, 10 3 »rFIOWFTAKOFHMERE 93.7£1.8
PMC 72D, 3 BHOBTARI VD bHFAICE Y, INHOZ b, WTFAIE., RENDOHH
TORFBRRDE (DEVR, KOHEBBRLDZ L) RA25 "C BEERTH, RAUEH
DFTAD 'C OEBITZEEREL AL, BE—ETHHETHRENS,
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Fig. 3. "C and §"C of drip waters in Ruigashi Cave No. 3.
Filled circles indicate “C data and red diamonds indicate 5">C data.)
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33, K&

RRAF ORI - FREEERINT DI A TBRERNDOREE LCEL KK (CO+N,
BEFRAARHTR) ORVIBELDHE1To7, BOREMRER 4 17T, AHBEXRFEAT
BERL, #RERIC COREMLEZKR 4 3BHI-8.95+0.02% D 5°C #/~ L, IR-MS @ §°C HI
TEEZE0 1% DEHNTH DL b, V7Y 7HE, HALE 4 2OT7AI =7 b8
g AL BERIRNVEE LS, COMNBENRACH LT, BRUABEBIC CORBRLEY
Z2REHI B 5 H-324%D S CHER Lic, ZCORBVRAEZT NI =7 by FITHEE.
1 BB LZBE, —31.7%, —32.3%® 3°C %R L. 3.0%, 0.9%DMES KK DRAR
Rohd, Linl, ZEREOUECEALZEZERLABACHERZ{ToTHA0OT, 24T
Bitlenwd 25,

£ 4. BHBREBNOKREE LU COMNBERVRHFZAD MC, §°C.
Table 4. "C and §°C of air samples collected in Nagoya University and CO,+N, mixture gas.

Sample 3"C ¢ cone. error Lab, Code
(%60) (pMC) (o) (NUTA2-)
Atmosphere
NGYA-1-1307 8.9 1019 03 20920
NGYA-2-1307 -89 101.9 05 20703
NGYA-3-1307 2.0 100.9 04 20921
NGYA-4-1307 9.0 101.8 0.5 20704
Bombe gas
CO;+N; gas-2 -32.4 03 0.0 19626
COxtN, gas-3 324 03 0.0 19627
COytN; gas-5 -31.7 04 00 20930
CO;+N; gas-6 -32.2 04 0.0 20931

3 BR. 1 FIRAB I RAOKRED 8PC, "CREZ R 5. K 6 1IZ7 T, 3 BIIAKRKIE,
FREAEHD 10m OHR (RSHORBLIIZ ‘m” O20WEF—4, BIUR4NOHE
EpFay b)) XY Sitel Q0m DHIR) D PC DI 0.2~03% KXV (F4) 8, HiEH
ZLRERL, Site 13 TRERZRRVLDOEEZ LIS, FARKRKIX “C, sPCEBWT
nbF - Efic ERT3EMBR LA, AAKRKITERES T “C: 101.241.1 pMC, §°C:
—9.44+0.2% TIEIF—EDEZERT ORI LT, 3 FRORMAKRKITHK « £Hiz “C: 59.2~75.9
pMC. 8°C : —19.1~ —173%DEVEE R L, F - EHIIX “C: 99.5~102.9 pMC. 3°C : —10.7~
—10.0%0 & & < A RKITEVEE R Lz, 1 BAOMANAR S “C BESLHL LEHITH
11T 78.3 pMC 235 101.6 pMC iZ EF- L. 8"C fEiZ-18.0~ —142% TEAMIcFE L R A EHZ R
L. By BRNOKIRIZES 18CTHY . LHIXRAADIE S BN L v KEXRE L. RS
REABRANEZADRAATZRVE, £ - FHEREACKENRANEIZIER UH»EES 725,
FNADOERBIROPREBRELRY, FAARKBFNICAVIALTE T, MARKOEE
BRI RoTWBZ L BN D,
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#£5. 35, 1 BROKRR® §°C, “C.
Table 5. §">C and 'C of air samples collected in Cave No. 3 and No. 1.

Sample s"C C conc. error Lab. Code
(RYGA-) (%) (PMC) (o) (NUTA2-)
Cave No. 3

3m-3-1212 -17.4 75.9 0.4 20693
34-1212 -17.1 61.5 0.8 20211
3m-2-121225 -17.5 68.2 0.3 20911
3-3-121225 -17.3 63.2 0.3 20912
3-4-1302 -19.1 59.2 0.3 20694
3m-3-1304 -10.7 102.9 0.4 20696
3-2-1304 -10.4 102.3 0.4 20695
3-2-1305 -10.0 99.5 0.6 20698
3-2-1307 -10.5 101.5 0.4 20702
3-2-1309 —_ 101.8 0.4 20923
Cave No. 1

1-2-1212 -16.7 78.3 0.5 20210
1-1-121225 -14.7 874 0.4 20212
1-2-1302 -14.2 92.9 0.3 20914
1-1-1304 -15.4 101.6 0.3 20915
1-1-1305 -18.0 101.0 0.3 20916

#6. WIRKED $C, “C

Table 6. 8"°C and "C of air samples collected outside the caves.

Sample Temperature (e ¢ conc. error Lab. Code
(RYGA-) (© (%o) (pMC) (o) (NUTA2-)
3m-3-1212 6.1 -17.4 75.9 0.4 20693
3-4-1212 ) -17.1 61.5 0.8 20211
3m-2-121225 45 -17.5 68.2 03 20911
3-3-121225 ’ -17.3 63.2 03 20912
3-4-1302 5.0 -19.1 59.2 0.3 20694
3m-3-1304 147 -10.7 102.9 0.4 20696
3-2-1304 ’ -10.4 102.3 0.4 20695
3-2-1305 21.0 -10.0 99.5 0.6 20698
3-2-1307 29.2 -10.5 101.5 04 20702
3-2-1309 27.2 — 101.8 04 20923
1-2-1212 6.1 -16.7 78.3 0.5 20210
1-1-121225 45 -14.7 87.4 0.4 20212
1-2-1302 5.0 -14.2 92.9 0.3 20914
1-1-1304 14.7 -15.4 101.6 0.3 20915
1-1-1305 21.0 -18.0 101.0 0.3 20916
A i
8.0 "o % 100 8.0 sl .
il | e &°* lsg 100 |  *
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Fig. 4. 8"C and "C of air samples collected in Cave No. 3 and No. 1.

92

100
80 G

=
60 2

X
408

20



BFEEARFMEREERSMEER/RES, XXV,2014.03

2013429 A 5 H, 10 A 30 HIZFEFRZICHEIE L2 KK D pCO, 16, {AFh, 3 FiRHDOKRKIX
pCO A3 9 A.10 AWVT4 % 400~430 ppm THHDIZxF L1 ZfIL 9 .10 A TEMAREZR Y |
440~1770 ppm DK E < BT 5 “BLRFIREIBAI SN (K 5),

{

1528 ppm

1758 ppm

1653 ppm
1767 ppm

Cave No. 1 1659 ppm

Cave No.1

1197 ppm 1350 ppm

Cave No. 422 ppm 630 ppm

438 ppm Cave No.
427 ppm(front of gate of Cave No. 3)
418 ppm(5 m above Cave No. 3)
(a) 434 ppm(10 m above Cave No. 3) (b) 432 ppm(front of the gate of Cave No. 3)

445 ppm

X 5. 201349 A 5 H, 2013410 A 30 HDRKXD pCO,
Fig. 5. pCO,of air on (a) 2013/9/5 and (b) 2013/10/30.

3-4. AREBIUEE

FPEBRE 2 IV b ~0pMC (BRHIRR) @ “CBETH Y | T ZH+2.3%0. +3.2%o
D SPCIEZE R Lz, AIKMED §°C I1E—MRIT 0~4% & SN TWV5, HERE 2 iz EhEh “C
BEEEM 101.2 pMC, —22.0%0 D 3"°C f, "C IEE2 99.0 pMC, —21.9% D §"C % RL7, =
OISR T 5 C4 R T §°C fH (—12%0) & & 0 bARMIES 2 & DO —RH72
C3 MM SR 8PCE (—25~ —28%0) 1ZITVY,

4. BE
4-1. RZB LW TFA

AEHE TARDOERICHT 5 COMERBOREREZH T ROREFEAE (mgClg) & L. §°C
BLOVCREL OBRER 6 17T, 1 BIRO “BOME”, “Bo/NE” ZRBEHAEIE L,
B 8PC, BV MCIREZRLTEY, TECO,0FENREVWEEZOND, £, 3 5iR
DT KRIIREEGSHEENMEL ., @V §°C, W “C BEZRIERSRLON., AREHED
dead REDHFENRENWEEZBEZOND, ZDOZEDDH, 3 BROFR, 1 BRLY LAKE
XV ZBIRIGELTEABPRE T LTWA Z ERRBRIND,

L7 L—F CURIERFFZNIZ BV TN B X O3 BRIX 420 ppm @ pCO,, 1 B i 1000 ppm
BB Z D pCO, BEHEISNTN3D, EILIFANDOKREZIIH TAN S OB CO, THIE S5 AR
BHHEOHEWREOFET "CIMEMEL 25, £, ABHTT2BICH CO, B3 HEITT 5
CIRBEHEMET L, # AT SCHITHKT S, HTADB CO,X 6(a)ic b5 KHE
GHRL UC OWHBIE, ZOB COICEDHMBLH B EELLND, DE Y, 1 BIATIE,
HTAKRDOR COZRD 3 FIE D KREL, JANKRKD pCO,BNREL RoTFREMESGEZ L
no, LL, BUOLHIZABRENA TS 1 BIRORKNRFE LD L o TELEN T
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NWAHZ L HEBREIZANTBUMNEEHS LBDNS,

SLED XS, 3B E 1 BROFETFAD $PCHE, “CRERRRAMEAER LERKEZV
KONEZLNAZP I BROETAOYCRENIZROBTAO YCRE L Y LE VO,
B CORICEBEDTRHARNEEZ LN, W FATRBICEZ 51 CO,. AIKEHKD
RFEOFERPE 3 HFME 1 FREVWHIFAAOEMCE > TR R TV ERDEEX T TRR
LThideEBEZDND,
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M 6. 3 SR TARDRIFESHRIZHT B() 8°C BLUDB) “C
Fig. 6. Correlation between carbon contents and (a) §"*C or (b) "C of drip waters in the Cave No. 3.

¢, AETRYGS12 ZEER L7 3 SR Site 3 DI FAIZDWTEZ B, Site3 DI TA
IIRFEER, SPCHHE. “CBEL HIT Site 1, 2 LB L TEBR/NEL, BT L 55D
BTz W R 2 B, Site 3 DI TARD C BEITERFH 88.5£1.5 pMC T v | fAH
RED MC 28 99.1~103.1 pMC (F#5) THHZ &b, B TFAITITH 12%D dead RFEDIBA
MBHHND, ZD dead REDHFEIZ L > T “CERMN 98IV FELL B &Mhbholk,

5. &8

By BANORE TAD “C, 8C IEHC L 2EHZRL, KRR LAROENOESB AL
Nz, BEFEIRYGS12 Z£RH L 7 3 5 Site 3 1., 7 T KD “C #EE A3 4E ] T 88.5+1.5 pMC
THY, BBMB/IEL, TORE 9851130 BP LHEMARME L ¥ iV MERTR LK, dead REDOF
ERBBR 12%THHZ L0, HEICHLTHH 2%OFIIZIE—ED dead KRDOFERBH
REnd,
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6. BEF

B BEXEAO/NEFEFMRIIIAGRABORBB I CAERIBREVWEEEXE L,
ZEBRFEFRFRBEEFENOHARFTBERITEE » HUAREOERIZSVTIEZEAZ W
TEEE L, R FROEBRCHY, ERAERSTFRE - F —OERIZZH IV
EEELE, TIRRELTBHOEZRLET,
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HABEE

BRI, AIRATICHER T H2ELTMNOER LICRETHRMBIAL VY LAERTHD, AR
O MC RARBRENLDOEVRHE (dead [KFE) DRBAKI VARSI, ZBEOERIY G
BWVERZRT D, THETHREOERRELR L LTREPDTRNWEENTE L, £ T,
FHRIZBOCEHBFERIRRATE » ARE2HENRE LT, BARORGRBOERIER *C
EREATELILEIDERTA, RRXOSGWHLALNMCTAHZLEEHNE L,
FETRE RYGS12 8B LBy B 3 BB\, AAZEMLULAHRZEDEHT
AEEBRLE, WP bk - £8ic “C @, §°C EBEL., F - EHc LR T3EHALI A
b, BRI EERB L Site 3 1 37°C, MC OBMEBENM M 2 HiR L LTS, BHEE C
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¥ A% 88.541.5 pMC, §°C 289.420.4% THolc, "C EE I Site 13 WTFhOBFHTH, &
WIREDRAB AR BN, AAAKIE “C BE, §°C EAVTRbE - EHiiZ ER I AA
BROLNT, AAKRKIZERES T C BB 101.2£1.1 pMC. 8°C #5-9.4+0.2%0 & 1FIF &
DEZERTOIH LT, FARKEIZK « 2512 59.2~75.9 pMC, -19.1~ —17.3% D{EVMEZ =
L. &+ E#i% 99.5~102.9 pMC, -10.7~ -10.0% & & <, AAKKIZEVEEZR LT,

£ RE RYGS12 23E U 3 59 Site 3 13, F T AD “C BE S ERTEH 88.5+1.5 pMC
THY. dead RRBICE ZFEIL RUTEHMB/NEL, TOFHRISSTII0BP EHAMLY b
HWEZEZTR L, AEIREED. BITEE ED dead REOFERHEHDLEZ LN, 12%
DEERPEZRTHILICLY, "CERRERTETHEEELDNS,
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