0 000 http://www.cqvip.cdd

THEamRAeEER

Bulletin of Mineralogy,Petrology and Geochemistry
Vol. 22 No. 4, 2003 Oct.

AFHRAFMUELETIBESKERRER

XNEWRY:, THA, REEZ, BEFV, B4’
1 RERER SRAEFRA SFE AR MHESXRE, M R 550002,
2. FEBEE FILABLH 100039

W B AEIMNEERARENER L. GRTEFRALRTHELHEAGAERRYFTRAR. 5 FK
ABEERTIEFTHANREE. RABRKBEZFTEFTANRAANERN . T FTHANRERZAMN
FEIEA FAAFAEBHEBRRETRR, AABRE SR KB EFSEA LA EFAFEN R, BR
BAABREHBEE,. TRAFTLIAFA~0 O LEFRFERLNR., AN TENARETHFERFE, FXR

REFMA-—FHRFARBER.
X @ R:WoHEAEHEBH:RA

b ES IS X142 SCREERIARE A N HEARE.1007-2802(2003)04-0361-04

HFRAUENRY AF AL BSROBEE
BUTRAFIE R r iRt A R M E T KA
FRER . EZHAIETRECREHESHEBA
S HEBRBTKEMER ., NKREF, #lg
ERAEENRCETBRYES AR R EFEH
T BEGE B HE B 3 S B [R B BB S D R
B FERENSESESHBENHE, AL
XL 2000 a KW AHESESHREANERE
S )RR SR R A ST P AT ST K — 36,

A 1952 £ B 5t F * speleothem” — 7] 3 ##i iR 1fd
RACE VIR U LUKk, A F R LR — EZH%
¥. J.R Gilson " 18, A N BRRR L R AR TER ML
B, EATR R EE A, 2 KN B S s A
., BRXBEAVEH HAABRRSASNEGR
HPHFEME L MENEFRRTH. 2 20 42 80
FERELTRMHEX T RENENAESEAH
MEZEMAELRE. AEPHOAIERE B IHE
KETH RN LB L EERNEIRAS . RABEN
AR E A2 R4 3 SRR W R, DA R % RSB K b
W EANDIESTAESEFRER HEE b
A LGES A F P AT TR (FEKRE
)RR, AEFRBEIEHRERRENER
RANESLNSE H KA K B E 5 (10 ~10° a)
MARESEER, EEH RGBS E &

W B 88 :2003-04-04 123 ,05-29 K H

FT.XABRAESRE(1~10 0 WESKETTIC
.

1 HEHEHRNFE

RFBH, - FERRES(BHADER
BEEHRR A UBBOEFHEXBRHEEN IER
EHRN KERNRAEEKEHEXHEKK. &7
BLEGE B R B %40 56 (200~400 nm) WKk 5, B
AT L R L 5R (350 ~500 nm) 38, MR
FIMPEREENREETRA. EHXAKK
pH{EN 5~8, B EIFZ KB B IR IFE I
EBf,. FBAaREAR I TSR, Bl b
KT BAREE — NG ERKE FTLUTRAREE
MR RAKPEITORER . FkoREkE
RICHEIE T Ao 2 g, i % 4 At wT IR 32 R X
AEIRYPIHEIND FRZ2BERMAETBA R
hEE,MAREUSERNERX SBEECY,

BEREERBIHAINRBARHAD NE
BRFAOFE . ZEAENIEABREER L. B
I kEZH KA LB L EEYNOERTY. AFH
KK Z HA M FARHIER. iFHA LT
BE-RKTFFAB&8nTREALFER . HA0H
AR, E#H HALL FA REERKKE A XHEK.E
R EEM. Bl HA/FA (HE KA PLREMA

E4TH . BX ERBF¥ES90202003) P EBEEMAAH TEM A (KZCX2- 105 HFEBRELF¥EFES LR ENUFFIRT A K

Cpdi

$—EERN - NBBA73—), B . ABERETA LA FTENBRRHIRALEHR - E-mail: lgm163@163. com.

o N A A N ol ATl AR Y

R R A S O W St s i



http://www.cqvip.com

pooo http://www.cqvip.c

362 MRS GENEAFERABFPELIRIRICH

X HA/FAER AR B A AFBKBE R 5K
kK AERNERRERSAEPHRAILER S
TEMESFRI/N AW ERER . 4 FEK LR
BESAVBRAGHEEZ M. WEHTF TR/ BHE
B HBRRE ML AR MR R X
LEBEHEHRERE RAARBKNsISTh aBEKSR
R URAFETERBE FRFEMN RN FIL.
AMBECHEEINERAAGKRZPEIAASRE R
KICHWBRLK . METTEMHB LT P.Pb.U,
Sm.Dy.EuMn & 5 ARTIRN,. BB FAER
BHAS XS 4 MM EE TR, Z &5
FBABBE = AT FF 3R Eu. Dy IR R K5 H
PIET R B K -, mTMEIREE
B 22 57 DA BOX B T R TE E L P AR E 19 B shdn
B B BRIEZFRTHENE R, B UALE
AERERM P HER AR RBEER2,

2 BEREAAEITE W R

WRSESASAEEE H VLR w5
HBIOBHFRAESEAEICRBERTSE, &F
AN THIEEEREA(BRELEGY . BELION
FIRBE 166 pH A KK, AT KT L ERE
MLEEREERER pH A8 X mERD'S 3%
pH WX K ,J. F. Mobed % [ 8 5T %
.l THREERAN IO ERERRX ™=
AaB ARES p HESSHKARFERKLE
GULLFHK ., 1BE AR E A8 AL
BEBENEZW, AFKRENEEFHEILEKRMK
B ' Kk HA 5 FA R AB AR, Biv G %
rh A AR B 96 36 45 4 BT LILAE b K (R et B U MR 3R 3 A9
BB, WH R EEZRER FPFEHRE
FumGIETIBREREAE,

ETEKRGENKERAREIEERTTFRAH
T - LA B a4 BF (107 ~10" a) B9 5% Y638 BF /5 o HE 1l
HVESBERNBERER NTKE & S EIHFEHE
et a B G RERBASHEA~1 OWAEHME
RAFESH . FTERBEITESERE A EHE
B A K R 3t 3 BR B AE 1R 25 | R K B KR I AR AL 9 8
BRI R WA BB R T E R EA
PR B 5307 90 6 I B4y A SR HIBR A WL I 4 T B
ZH, EmMBNAINBREENTAREERER
rafze.s07

(DK iR R B S R 57 - A FF9 0% A 4 K ]
SEiCRM T/ESEL. Y. Y. Shopov &2 3 — Bt
FEWEEE 6000 a DI LA BET LK ABREN

W, LT RN RRE. RIEXER AJewel Ca-
ve ) —HRIWAVET M 92~240 ka RE B LK%
NIRE M, H HHES K 8 C K Ai M E 8 &%
8O XY, R B R B AR I IR R S AR IE R
ERIERZAIE BRI ML, A Baker &M 3t
KAEEERAIREAH - FRE SR LEHM
MICE B TRFMIIRI AR, REX G HR%
FEHIBT ST A B, 1997 4F, ZERFTOR R A AR B
HEK L2 mKWARKRELEERESN. &
BT R K 32~6 ka B9 % <& A FE AL
Younger Dryas(11.3~11 ka)FEHH{EFH IR EDL
L HIRGFHICR.
QBAMRFEHEARERE. 58 . BKEER
MNEAMBBTERSFHER LERRYERIERL
BOERKRESEREICRTE, AHFREREREHt
ARE . B EEXERAERNRNRA TUEE
EFARENRIHRESEFEILR., X -8
BEFTHHEMARRERN T IEEH A Baker
lo-s 1993 FEL T AFHENERC K E
i b E O T EOE F L A Baker 7934 3R A 3%
 Dordogne M) F R AFM KB K AW, RAKE
1920~1995 4 H A4 FH R A E K TR 5 4t
an U pEK BB — BB AF . B R B B R S
FHABRTILA S5~10 a, HHX —BRENRE
HZ T HBAEVERNERRETBEMEAEZRE
IR EB LR, X5 D. Genty F* @2 C R
A BEPRUCRRKTIENHIFEICFRU~10 a)
Y4 . A.Baker fil L. Boltont?! 38 M 3 36 % 3% B W
BERE AR A ETOERERBRERES G EKAE
KHEFFMRIFHOMELE AT SR L HAVEY
BRI AR, EHSEPI R EI A R
MBRFFITIRR A BE T 56BN W E L B
T U B RN A FREEREF .
3 HFEMABSH-FHREFH
AFXARARAEIELE. RENFRIFHHN
AFRESSREFIERETA, AT T HEE;
AKESHHREEBERRNER, TSR RE
AERB. Nl EEAFRERNTOLBREEIE
R T X7 h SRR A L N ERT PV DS, b Y- sk il B
KABEHRBR T EHABRAIEERSE IFAHK
REFIEEE (TOCO) , WK P TOC 5K
BIPEot e B (Lum) @A —E B K R (TOC = 3.57
+ 3.45 Lum), B H AR R BALN 0. 635 5 4451,
KKK EAOBERNAREFE - — N XR,
ML T HETREE. RERAIEEIFTEZEAR
HEEBRRULBEER . BRXE@ES ST A EFLEEK
BRIUERKD>AGEDPAHNFERAEEHEXE, 1



http://www.cqvip.com

D000 http://www.cqvip.cgd

LR E-pEE ik e B K 363

WAHYER T HERKRE, 245 M RRE LR
BESE AR, B FETERABHBER B
REWRBEATRTHTENH R PRKOER, BF %
FH 2R B VR BB A BN — R A R
EAR AT (B BUE B, B AT A B K IR
PLEARAER £ FMBFEREFWER".
“BRRERTHBREARAE S AGEREBE R %, H
K P B R AR IRE + 40 A

fic & IGBP § ¥ .0> it 81 “PAGES/PANSH”, i#
— P RBREZ . RAPFR. ARENGFRICE, X2
SEFENARBEUMARTH.CREHFFRE
EIBEAT R L RGBS WATHR, Kb a
BARERFXHOERTMFAERIINMLSE. B
B, FEBAE TAER R B A % ZX A FR KR
HAJFH B 35 S B 85 2 A 89 W B AR i — 2B B
FoUBEABERBEMERIHEREM. BT, R
EHREROBREERH O EMEANRNAEIY
JE AR BT 2 43 7 0 S PR A E — SR IR —— R X
K, L B — K TR R K IR R
KL ERTAIERRE. . SBETARFEEHR
BHRER . XREAFRAKIFICRBRF
A YLA RIS, R8N R R B S A AT
A H F R TAE

£ ¥ 3Lk ( Reference) :

(1] &8, MEE, $hée. BAAL.FTOE. BHRE. FTEX. B8
. BB A FRAEGTH R ABRREEERCESES
B[] BH¥dER.1997,42(12):1302—1306.

Tan Ming, Liu Tungsheng, Zhong Hua, Qin Xiaoguang, Li
Hongchun, Zhao Shusen, Li Tieying, Lu Jinbo, Lu Xiangy-

ang. Preliminary study on the climatic data from stable 1so-

topes of Speleothems under monsoon[J]. Chinese Science Bul-
letin, 1997, 42(12): 1302—1306. (in Chinese)

[2] Wang Y J, Cheng H, Edwards RL, AnZS, WuJ Y, ShenC
C, Dorale J] A. A high-resolution absolute-dated late pleisto-
cene monsoon record from Hulu Cave, China[J]. Science,
2001, 294(14).:2345—2348.

(3] Z#, Rk, MER, EES, KER. HAMKEEK,HT

AR ABRREERFACEAREAFEEXLL +
HE ¥ (D#8),2000,3001):81—87.
Li Bin, Yuan Daoxian, Lin Yushi, Qin Jiaming, Zhang Meil-
iang. Oxygen and carbon isotopic characteristics of rainwater,
drip water and present Speleothems in a cave in Guilin Area.
and their environmental meanings[J]. Science in China (Ser.
D) , 2000,30(1): 81—87. (in Chinese)

[4] Plagnes V, Causse C, Genty D , Paterne M, Blamart D. A
discontinuous climatic record from 187 to 74 ka from a spe-
leothem of the Clamouse Cave (south of France)[J]. Earth

and Planetary Science Letters, 2002, 201:87—103.

[5] Roberts M S, Smart P L, Hawkesworth C J, Perkins W T,
Pearce N ] G. Trace element variations in Coeval Holocene
speleothems from G. B, Cave, Southwest England[J]. The
Holocene, 1999, 9. 707—713.

[6] Goede A, Vogel J] C. Trace element variation and dating of a
Late Pleistocene Tasmanian speleothem[]J]. Palaeogeography
Palaeoclimatology Palaeoecology, 1991,88:121—131.

[7] Finch A A, Shaw P A, Weedon G P, Holmgren K, Trace ele-
ment variation in Speleothem aragonite. Potential for palaeo-
environmental reconstruction[J]. Earth and Planetary Science
Letters, 2001, 186, 255—267.

[8] Baker A, Smart P L, Edwards R L, Richards D A. Annual
growth banding in a cave stalagmite[J], Narure, 1993, 364,
518—520,

[9] Baker A, Caseldine C J, Gilmour M A, Charman D, Proctor C
J, Hawkesworth C J, Phillips N. Stalagmite luminescence and
peat humification records of palaeomoisture for the last 2500
years[J]. Earth and Planetary Science Letters, 1999, 165(1);
157—162.

[10] More G W. Speleothem: A new cave term [J]. National Spe-
leological Society News, 1952, 10(6) . 2,

[11] Gilson J R, Macarthney E. Luminescence of Speleothems
from Devon U. K. ; The presence of organic activators[J],
Ashford Speleological Society Journal, 1954, 6. 8§—11.

[12] Gascoyne M. Trace elements in calcite; The only cause of
Speleothem color? [J]. National Speleological Soctety Bulle-
tin, 1978,40. 90.

[13] Shopov Y Y. Laser luminescent microzonal analysis: A new
method for investigation of the alterations of climate and solar
activity during the Quaternary[ A], Kiknadze T ed. Problems
of karst study in mountainous countries[C]. Thbilisi: Georgia,
Metsniereba, 1987. 228—232.

[14] White W B, Brennan E S. Luminescence of speleothems due
to fulvic acid and other activators[ A]. Proceedings[C]. Inter-
national Speleology Congress, 10th, 1989,1; 212—214.

[15] Baker A, Barnes W L, Smart P L. Speleothem luminescence
intensity and spectral characteristics — Signal calibration and a
record of palaeovegeration change [ J]. Chemical Geology.
1996, 130. 65—76,

[16] Baker A, Genty D. Fluorescence wavelength and intensiry
variations of cave waters[ J]. Journal of Hydrology, 1999,
217. 19— 34.

[17] Miano T M, Sposito G, Martin J P. Flourescence spectrosco-
py of humic snbstances[]]. Soil Science Soctety of America
Journal. 1988, 52:1016—1019.

(18] Senesi N, Miano T M, Provenzano M R, Brunetti G. Charac-
terization, differentiation, and classification of humic sub-
stances by fluorescence spectroscopy[J]. Soil Sctence. 1991,
152, 259—271.

[19] Cabaniss S E, Synchronous fluorescence spectra of metal-ful-
vic acid complexes[J]. Environmental Science & Technology.
1992. 26.1133—1139.

[207 HiggoJJ W, Kinniburgh D, Smith B, Tipping E. Complex-

ation of CO**, Ni#*, U0} T and Ca?* by humic substances in



http://www.cqvip.com

364

L21]

[22]

[23]

[24]

[25]

[26]

(27]

(28]

0000 http://Mmww.cquip.c

XEHE/ OFOREFERE S HERFEICR

groundwaters[ J]. Radiochimica Acta, 1993, 61:91—103.
Shopov Y Y, Ford D C, Schwarcz H P. Luminescent micro-
banding in speleothems -high-resolution chronology and paleo-
climate[J]. Geology, 1994, 22(5) :407—410.

Perrette Y, Bolvin H, Corfonnier M,
Destombes J L, Zhilinskaya E A, Aboukais A. Comparative

Delannoy J J,

— Study of a stalagmite sample by stratigraphy. laser-in-
duced fluorescence spectroscopy, EPR spectrometry and re-
flectance Imaging[J]. Chemical Geology, 2000, 162,221 —
243.

Mobed ] F, Hemmingsen S L, Autry J L, McGown L B. Flu-
orescence characterization of IHSS humic substances: Total
luminescence spectra with absorbance correction[ J]. Environ-
mental Science & Technology. 1996, 30:3061— 3065,
Martin J C, Mark B D. Temperature and moisture effects on
the production of dissolved organic carbon in a spodosol[ ] ].
Soil Biology & Biochemistry, 1996,28(9); 1191—1199.
i, Rk, HER. ERE . KER. EARERAGEFER
FERFHRITH IR EIERM YL HRLI] BBREM, 1997, 18
(4):400—406.

Li Bin, Yuan Daoxian, Lin Yushi, Qin Jiaming, Zhang Meil-
iang. Luminescence and palaeoenvironmental record in a sta-
lagmite in Panlong Cave, Guilin[J]. Acta Geoscientia Sinica,
1997 ,18(4) :400—406. (in Chinese with English abstract)
Baker A. Genty D, Smart P L. High resolution records of soil
humification and paleoclimate change from variations in spe-
leothem luminescence excitation and emission wavelengths[]].
Geology, 1998,26(10) : 903—906.

Baker A, Proctor C J, Barnes W L. Variations in stalagmite
luminescence laminae structure at Pool's Cavern, England, AD
1910~1996; Calibration of a palaeoprecipitation proxy [J].
The Holocene, 1999, 9(6): 683—688.

Baker A, Bolton L. Speleothem organic acid luminescence in-

[29]

£30]

[31]

[32]

[33]

[34]

[35]

tensity ratios: A new palaeoenvironmental proxy[J]. Cave
and Karst Science, 2000, 27(3):121—124.

WEE ., R/, TS, T, EaAGE . E&E, FHRE, TR
BEXIARA. pEWE TR ER L OUE v B ORE B R & T,
FlElig, 1999, 44(6) . 646— 648,

Tan Ming, Qin Xiaoguang, Shen Linmei, Wang Xianfeng,
Wang Yongjin, Li Tieying, Song Linhua, Wang Laihong, Liu
Tungsheng. Bioptical microcycles of laminated speleothems
from China and their chronological significance[ J]. Chinese
Science Bulletin, 1999, 44(6): 646 —648. (in Chinese)
Mcgarry S F, Baker A. Organic-acid fluorescence - applica-
tions to speleothem paleoenvironmental reconstruction[ J].
Quaternary Science Review, 2000, 19(11). 1087—1101.
Imbrie J, Hays J D, Martinson D G, McIntyre A, Mix A C,
Morley J J, Pisias N G, Prell W L, Shackleton N J. The or-
bital theory of pleistocene climate support from a revised chro-
nology of the marine 80 record[ A]. Berger A, Imbrie J,
Hays J, Kukla G, Saltzman B,eds. Milankovitch and Climate
[C]. Hingham, D. Reidel. Part I, 269—305.

Pennington W, Haworth E Y, Bonny A P Lishman J P.
1972. Lake sediments in northern Scotland Ser. B, [J].
Philosophical Transactions of the Royal Society of London,
1972, 264. 191—294.

Genty D, Vokal B, Obelic B, Massault M. Bomb C time
history recorded in two modern stalagmites — Importance for
soil organic matter dynamics and bomb !*C distribution over
continents[ J]. Earth and Planetary Science Letters, 1998,
160(3): 795—809.

Baker B, William L B, Peter L S. Variations in the discharge
and organic matter content of stalagmite drip waters in lower
cave[]J]. Bristol Hydrological Processes, 1997, 11: 1541 —
1555.

Proctor C J, Baker A, Barnes W L, Gilmour M A. A thou-
sand year speleothem proxy record of North Atlantic climate
from Scotland[J]. Climate Dynamics, 2000,16, 815—820.

Stalagmite Luminescence Characteristics: High-Resolution
Paleoclimatic and Paleoenvironmental Records

LIU Qi-ming"?, WANG Shi-jie! , OUYANG Zi-yuan', LI Ting-yu'?, XIE Xing-neng"*
1. State Key Laboratory of Environmental Geochemistry , Institute of Geochemistry. Chinese Academy of Sciences,
Guiyang 550002, China;2. Graduate School, Chinese Academy of Sciences, Beijing 100039, China

Abstract: It is one of the most important tasks to reconstruct high resolution climatic-environmental changes in the
last 2 ka of global change. Simitar to other natural materials (loess,ice-core,tree rings,sea deposits), speleothems
are important repositories of Paleoclimatic and Paleoecological-Paleoenvironmental information. In recent decades,
studies stalagmite on luminescence characteristics of high resolution climatic-environmental records achieved appre-

ciable improvements. In this paper, the authors review and synthesize the recent advances in research of stalagmite

luminescence characteristics of high resolution climatic-environmental records, and also point out the existing prob-

lems and forecast the developing trends .
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