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Abstract Natural thermoluminescence (NTL) has been carried out on sediment cores MD77181 and MD81345
from the Bengal fan of the Indian Ocean. The cores span the past 300 ka. The variation of TL and palaeomagnetic
with core depth, i. e. with time, shows features which can reasonably be associated with climatic change. The na-
ture of the obtained variation are discussed in relation to palaeoclimatic fluctuations impact on minerals of the sedi-
ment deposition of theglacial and other solar-terrestrial agents. The intensity of TL is closely correlated to the con-
tent of calcite in interglacial climatic cycles and results of TL and palaecomagnetic turn down at the same time. In
glacial climatic cycles, due to dilution by the sediments, the content of calcite cut down, the intensity of TL is close-
ly correlated to the sediments and results of TL and palaeomagnetic go up at the same time.

Key words thermoluminescence, paleoclimate, palaeomagnetic, sediment

VTR, WA S0 R C, Y Be, BO W2

1 =
518 NO; FI®CLAEBRBTHIES . i 22804 %, R
ST NIHETIRVE L G A58 ] boea s BUBIIAT R 2 SOR oh 4 2

R BHE 2006-12-29 4 F], 2007-08-12 W EIMEER
FEME EXRARBFEESBIIE 40306017 fil 40272074
fEERN XA, B, 1969 A, i, MR, MFHEEAREN K58 . E-mail: haisl@mail. tsinghua. edu. cn



oS5O

46 Climatic and Environmental Research

B R 13 %
Vol. 13

B, W a. pIHECELL. MEREDTR AL ¥ W5
JET S, N A R O A R i
PEGUR LS e U, Th KRR . W EDUR
FARIBEIE ) B TR B — DRI [ 22 BRI A
PEARAL . A R S5 A R TR] R R DA BE A 047 21 4
HIAEARS, 5o S AR A LR se R
) 8" 0. BEILRFEIebRRT LG KB, X FhAEfL S5
K BHE 215 [ Bk AR Ak 0 A B AR R 2 DI AR G
AR SCHE AR EPFE AR IE 90°E Mgld MD81349 £ th
) RAR I o8 S mtt 1), kS Xt AL ED
P BB B R R g MD77181 K R B3 Y
MD81345 it kG i BT . H 2R
#4245 300 ka B [E] Y FE PN . FEAS ) 1) Vg 2 DL AR A
Be R Al K AR ARG I BE 75 X K B 20 52
iR A A A A AR BN

2 WIRXHhIEHER

ARACED BE i DX 3 B 358 o LT R AR 30T £ 22
IR EEE, 90°E I R TCRE— SR Ath v 78 2 J&] i ol
(B 1) o HFTEEARLRIR B RE e 55 BRI A e il . &5
b e K e e T A o T R A BRI ER B AR A
SO B R B4 Ml S S 2 — o 7 R e D A R A
FHE L1 2 R 0 04 2R G B RE o X A g e DU
SRR LT TR T A AU AU S PR A
R BIC R, R Y AR A B R O R
JRE T BRI 500 B G S M . AEIX B, R
T B R 90°E g 2 i H 2L 14 A b PP S5 A0 3t ot
MIE BATC . IR TR B B RN T ok A v Il
b B0 R ) 5 AR TR R v I A B i
RN R T X — I PR AL R F R 5
T A 114 i B R M R i B 2 O BF S
DUBLC SO e vy BRI 728 Ty bz A BRAE X I
AR B R ) Ak S22 i 7R ) 0K 43 M DX il 5 )
S, R M T VAR I RS URE B4R R R
KRB BV A0 22 S it 1 M XA Y
T, FREE A e I R TR O 3 RN, 5
T FERR G 2. 3k Bl AU 5l Ry
ARA SR — Bl — SO AR R B R B, R
UL S B o 2R AT i 0 B Rl R A BT 9T
N ZE KT BRI ST L 7R 5 BIL A 5 T il Xk
FEBFTE Bl 37 i, % R DT 5S4 B + 0y

30°N

Tibet

B AL
Himalayas
20°N i @
— f2
MD77181+ s
=%
B @i | 5
10°N Bengal fan R
BBk &

Sri Lanka

0° 3};}%
N
Ef1 ¥ | Indian Ocean 0’(?% €
70°E 80°E 90°E 100°E 110°E

1 SRR UL X R 8 1 i PR ER 5

Fig. 1 Location map of sampling and geography environment

EEME L,
3 METTE

3.1 ##l

MD77181 il MD81345 % i 3 [ Marion
Dufresgne SR #1543 WIAE 1977 F1 1981 4E R4,
HAiff A T B2 E S A A D 2 iE (MNHN)
Hh ORI JIT A TR

MD77181 A T i v B JE e e AR
WhE, &K% 13.98 m, Kb & (17°23'N,

B 5~10 cm, FLHURE 301 A, 3% [) 036 5 A B
(CP) Bt 9 M, JR5g sia A ORI & 41 310
Ao TERTHII R B A 10, XA L R e AR gk
77 g, BORERIBS 3~20 cm, 58 A 1L
HABOEM ERE 122 4>, AR G. ruber 7K1 O
Mgk, aldlsrih 6 MEFEA R (WK 2),
MD81345 5t or - fINHL i 278 Y5 X 5 3 ol 1
BT IR T B, Rt E (1°36'N, 87°09'E),
KGR 4 372 m, BUREMIPEG 5 em, 3[R CP Bt 15
AFE, 58 A E HE R LI & 96 A4, Xt
MD81345 it F 43 fib () %8 28 45 -k iz A
LSRR, DA Foh £, M AT,
P, WEJE Ak 6090 ~T70% . HHRRR IR £ &



1 XUHEAE AR ZRALEN EEEDIR U SR 5l AU 2 A
No. 1 LIU Hai-Sheng, et al. Thermoluminescence and Paleoclimate Changement Using Sedimentary Cores--+ 47

RGN AR 8 A
3.2 MEFZE

RO RAS MER R RS TRIAET,
LN e e E e N | A i 53 S E W N SRR
23 7R AR I B BB AR . SIS AR B, R
AR L 23 R A E S B B IR B S, JF
POtF RIS 2 i he m B ok .

PER (e RS DI B W R e A R 2
IR KA R 1K (Ocean Drilling Program,
ODP) #JhaH i 0y Bl s 2 — . 7RI
Hh, T2 A T O AR A S A AR
YIREACR AR TS A K Bl Py %) Bl D5
B R . — MR, Ak SR B i R 4 B
SR LA S B B S g Rz, RIRES
AR, WRALZRE .

FARRE I A rh s o K2 (b)) §8
SRS E . RSy RGD-3 BRIy
AL B ML A, 2% Carmichael 5677 (1 42
T, 55 0as YRR AR R AR BE X TE] Oy 50 ~
400 °C, FHEHEREH 5 C « s ', WL K BZ12,
FELEATE 300~600 nm JwFE N, J& 552 AT I

NTL intensities of bulk samples/pGy

JCE B, H RO AR RO S e
LS AR A LR e R R LR Y
PORER L . X 8 B— BORE AT AR A E A
D3 U, R — Btk w22 /N T 1006, B3Ik
AT IR 5 2R A P B {ELA QR — A BURE A AR A
L SIRIER

MD77181 F1 MD81345 A ith .. ik [Al v 3 7
V2 1 A o 853 A 3 B S 6 3 58 A R
PDB (LT ) prif. Bl e Rk 9 H 1
OPTIMA Fi it a8 BE N 0. 5000, WAL AT
BRIRES A o & e v LB R (bRt ey

4 R

MD77181 St o e L Bt 9 H B AL s 14
SEATRAL, et A REAL AR VA SRR 2R 2
WYL BB 4IRS 6 s Rk AR R R AR 1
W1, 58 3 MRS S WIWEAL AR EEAR. SR, 7R 4 [R]
FEERE 6 WIS A AR 2 356 7 18], MD77181
AR R RAL. BT (8 2),

Magnetic susceptibility/ 107
0 1000 2000 3000 4000 5000
i 1 M L i L i 1 i ]

2004 F
4004
6004

800

Hole depth/cm

1000

1200 4

1400 -

12.05 ka

K2 MD77181 Hith A KRB (A wefka () X1k
Fig. 2 Comparison of the NTL intensities of bulk samples (left) and magnetic susceptibility (right) for core MD77181



oS5O

48 Climatic and Environmental Research

B R 13 %
Vol. 13

HRAE 8" O B T xR 0%, f s &l o
6 N1, SRR 1/2 AL E T 69 em &b, 4
#1205 ka; AFNE 2/3 BIRL A E T 373 cm
Ab, A 24,11 ka; AR R 3/4 BIF L E T
563 cm., AFE#S 58. 96 ka; S [E7 2 4/5 WIFL& AT
BT 680 em &b, AEHY 73.9 ka; AR E 5/6 1
AT E T 869 cm &b, AE#HY 129. 84 ka,

MD81345 51y CaCOy it 7E 0~66 % 2 [A]
Wesh, KRR 6620, IRIEIRIREL & /01, 28
LIAFNES 2 W CaCOs Er i AL, U 203 Bl o A
W 3 IR CaCO, SrE4r 1A 2 BIRYAE, [HI%
BN FE LU AT T, 32 JLms i A 2k LR
MIsEM, 55 4 1A CaCO; A 4K, FHEAL
1 20%, HAKEY CaCO, &g 5 kLK K12
RAERA . 55 W CaCO; Hi 55 1~3 M
AHLCREMG . XA R 399, FfiRfi N 6%, 6 A
MEWBKIREE & i P EWZ B, X ZEHT 6
WSROI, - TH T R BROK B A B U o A
i DX MD81345 ith i BeVE I 25 3 . ARl %
7 HA CaCO; &2 B I8 T HAh 45 1.

5 g
5.1 MD77181 iR A MR L SREL B3 b

FE 2 AL, MD77181 4 4 3B i A8 AL 1
AR IR VK T oK, JUHR AR 5 4
WIFNES 6 Wit mos . JR I 7E T ok <0 1%,
REFR D, TR R, A A KRR R, X
A S5 AT TS AE T I K R B s T, i R
AR, AT &G AR Wy, (% 1
PRI TR . IOROLM X — ALt S 7Rk
Bouchet AT F Y o F1 3 W1 2k R wd Ak
R —2C, S —Jrm, REEY R R &
iy ARV T Tl PR A B AR VR . i 45 R e g R
PEAIRTFEAR, BRERE RO GTERVEOE B T
WYEREAG . VAR B FE UK I B 4 5 PR B ig 22 5
1B, [k ms A B AR, 5 Ak R A8 A R — 3K
(& 2), PRI I — A FE R TE 800 em DUJE %8
SREE R, MR R A& AE 1 000 em (#) 152 ka
BP) DINRARFRI A AETRL, U A T
800 cm DA N AMA R, W LIRS 2
152 ka 14 [y 52 BHI A — ORISR A4 PR e A8 ) 7

5.2 MD77181 ZERAMBEXERR ML EITLL

MD77181 .t AR A7 58 B 19 A FL Ak £ 32
L, ANAREAILRFEERZS. B THARN
R 557, 1 I i 25 SR AR [R] — AKOF T g, i i
ORI IR 4 Bk B T KPR, RPASJE
0.1 mg, e Ja X BHE AT i — b b #
MD77181 #ith A fL R SR BB B2 AR b th £ 5
AN Z X LSS F LI 3, MR B
M, A LA 1~4 5 SR 67 28 ih okt 1 —
., BAWMBCEMEE L% nTEHEEX
X T KB AR R 1R 3 1, iR X %)
N F kIR AR 28 2 A 4 W), e iR Koo
R, L gh SR b o F AR E 90°E g I
MD81349 5 i KAR B2, ) JnHE 5
DL ARG 5 A TR 2R i 2 A e 5 SR D sh K
XERIECRALE, S5 2 M, Fe RIS B B
HER T REIR PB4 (05200, 5 RE AL R AR b i 26
T A, 255 R 4 OB ki V0 14 i A
B, MR S AR MR AT M, 5
HRWACRIE PRI B . 48 M R B HR
AR XA S A A AR 8 S
5.3 MD81345 Zi# gt 5 CaCOs, WEERITEL

MDS81345 2t F (1°36'N, 87°09'E) My
TRE R B R B, A S B VR A T A R X, H
HEmmEE CaCO; W5 5 2 S WL T F I R 1 B
PR I % S AN s VR F A A 28 . U] MID81345
Tl EARIE B RE VR X, B RESZ Ok I = A
HBE IR DTRR Y o ki V50 J5 79 A V8L P % DX A T 1Y
W2 WAz T Ok, ol 2 e A 3 2R 2
KBTI . MDS81345 bk 3 B2 i /i Jit 3545
ARG AT 5 B AL UL, AL R AR b il 2k
Bifi CaCO, 5 = (IBE IR /D

MD81345 4> #B G W] & T MD77181
oA A RBOLE, CFTE 500 pGy, X 55X
FoEER et MD77181 376, 32 %2 piy ik Jo k465 Jo
A A B A, BRI K B iis, 4
J e e D Ui s 7/ A R S I S 1R 8
FEHE N MD77181 H MD81345 5. 2k i
PIABOLE SRS, i AROL I 7E 451Uk
JIBEEIHE CaCO; F & X N 56 RANI i, 2
ST B TR R BE AL . CaCO; F #EAIAE
SO R TREAC A A2 S B m A, 2 n VB



13 XA ZRACER B DR A B S i K2R 1k
No. 1 LIU Hai-Sheng, et al. Thermoluminescence and Paleoclimate Changement Using Sedimentary Cores-+*

49

5'%0/%, PDB NTL intensities of foraminiferal shells/uGy

—1.0 —2.0 —3.0 —0.8 —1.6 —24 0 50 100 150 200 40 60 80 100 120
YT RO T N N RPN R SN NP A A [ P NP A
12.05 ka
200
— = 24.11ka
400 -
— — 5896ka
g 600 -
£ — — B39ka
8 J
2
£ 800
— — 129.84 ka
1000
1200 4
1400 - o
Bl 3 MD77181 A FL BRI 3 5 IR SEXT L
Fig. 3 Comparison of the §'®O and NTL intensities of foraminiferal shells for core MD77181
Magnetic susceptibility/ 107 CaCO,4/% NTL intensities of bulk samples/uGy
0 1000 2000 3000 4000 0 20 40 60 80 0 100 200 300 400 500
0 PR I N | T | 0 I [N TN NN T N T | 0 PR T T T N |
Y 1 2 1 f) 1
(> ? ; i é ’
100 4 100 -+ 100 4
S ; = , | :
— 7 —— I F— 4
£ 2001 200 1 200
£ > 5 5
(=9
<
2
2 3004 6 300-5 6 300 % 6
\ 7 /5/ 7 § 7
400 4 400 H 400 +
8 8 8
500 - 500 - 500 -

4 MD81345 Hh b, CaCO; FIAAIAROLRT IL

Fig. 4 Comparison of the magnetic susceptibility, CaCO; and NTL intensities of bulk samples and for core MD81345




oS5O

50 Climatic and Environmental Research

B R 13 %
Vol. 13

JCHIER 5 1AL R ARl 2 AL . 4 B
T WEAEL T I A R (L, 2 A BB A E X
MREALRMEAE A, 5 MD77181 A4 R —2L,

Xanthakis 25 %) 3% [ #: [ Bouchet #1114 B52
Aty (K 5.86 m, HE4 30 000 4F) #EITH. «
TS 23 B 45 51 B8 Y 24 000, 6 000, 2 000,
1 200, 1000, 500, 400 A1 200 4 f) J& 114284k
[FRE B it 70 A1 45 2% 7R th 24 000, 8 000,
4000, 3000, 1000 1400 4Ff45 5, BT
FE G BT AR R 0 B (B RS B2 AE 300 4R A2 4y, #1453 400
AR 200 A (A 3% LA AN TTEE . (H LR JE A AR
A Eddy™ 8 H 9 5 KBS 34 609 1 000 4R
B, s TR B, BDRBH XL, HE B A #3751
ik, 5lk T KR RZ A R ML, W
=2, B, BEE. TR oK/ E vk
TR 225 B A S AR Al B2 SO R T 5 A XL
FEAE R FTDTE Y (9 R AP AR Ak, ROk, B T 38
Z, MEET, HIEDPE AN, B ER
U, Th, K T4 & A PR hE
oo pIHECK A THUHNHEZER U, Thy K 248
SO o B2k, TENURTER R U, Th, K
AR B RES T 4 URE i A AR b A A A L A1)
iz TR A R, S 7R IR B v
JURUROk. P, 7E KT 2 o BT
K, vk oy BITEEIRE o . BITEUILIFS
KIHTE B — AR SR AR IR . WP UTRR Y
TR R — 0 ok B 5K 28 ety ARG R R
CEPIRPORTR . RZEREED S XA 0 T R
FEAR IO b B AR, S EEMRLE, &
PN S R S VAR R . Al IS ) vk A
XTI PKIRVEACRNS TN T 78 A HEK TRy U
Th gevkedn, RIVKIHIAER . 3% Fh AR 1b 78 HoAth R
WX [FRES R B, (E(EA R A, I Liritzis
FUGE, RARIGHPSL AN, HEEERS o
BRLFE XTI O R AME, i 4 T Xanthakis
EVRFE IR B52 Atk . R R b A
Ptk St UL Thy K S8R IR XU il 9 19
N, FRAROR I T DU b Y K S AR
BREAUAN R EREWN o BR TN
Ak,

A KSR OB [R) R B S I TTC AR BR 358 P ik

SIvERRE AR, B o, pITEUEARE, X
RO R i BEAS BE ML I 25 FH Bl Y5 4 JT 2 A
BN, MD77181 F1 MD81345 5 s i 57 4% R
KW ARG FORRE B MBI, T A DO IR
JEEBFRPER W B A VI G . PR T
BN TG EE Yy AR 2 5L R Rk T4
BRI A AE 2R T 7K s M e DK 8 A9 A2 A
TR 32 i YRR 00 A A 5 W) ) 3 3 %08 34 X
PR EEOR A TER)ZE AR Y
CFF- i A AL HO) s XS oKk e [0 iy S5 1 B e
F0T R BEE SR ZU A, v KR A5
BN ah R e A KT SRR ALY A D
Hh RBHIA RBHBT . i BE Y 58 AN fE
Y FPERFN A BRI, R A B R K AR
AOEAROL RN &5 B AT A K FH 4R 53 R ) i o
FEREER OO T R . X LE W) B Je SO A L
FERAERMY BORIEZ — . B RIRBOL
PR R BH 3l — M Bk U AL O A B G RN R A
ARG BT T 1) 22— A BRTER
FH— M BR R G HB ALly o

6 £t

(D) s b B AR AR E DLRERBE 9 MD77181
AT VB Y AR A ML SRR T TR VI IR
TR . SO T AR AT B B BE TR
XHFFERRIR EE A MU ) 1 Fi A . 20 AR
JEIY R AR 800 em DUF ZEARIG K, MwEAL
RANREASREE MRIIFE 1 000 em LLF 5898k 1A%
b, RWVURIRE LR T E R, A fLHsefk
B RE WA RHEBR B R B9 . 2R 5 5
[l 2R 2R A X RS2

(2) i Tk MD81345 Fnth 4 VB (E
BT MD77181 A i e a RO . X 51X
UL ORI B B AT O . AREOEAE AN R TR S
S 52 BRI WAL 15 Tl AL 3R ) BB R B SG &% , ETIE
I IR B (4 T 3h A0 Az A IR DR 5
i) MD81345 itk AR R IR X, gz ok
FI AR = 0 A R DR DORRA) . HL Rl IR o) ok TR
H2% DX RS AT 18 P I 2 A A T oA o o e
Y 8GR 2 A K Rz ik o

(3) WSt BA LR A e U 2 e VRO



134 XA A ARACEDBE LR A S B 5l Ui e 1

No. 1 LIU Hai-Sheng, et al. Thermoluminescence and Paleoclimate Changement Using Sedimentary Cores-+* 51

ik 508 A R AR Tk i 2R A R AL, #7778 Bl VR 4
YRR TRER & A REAE . BARRIUNREIL ARk
MLkl CaCO, S BGInmmkL, K2z, CaCO; 7
WA, WL RTE R, SR MBS TE
TE B TR A D 4 O R L X, BT SR AR AR
250 ONGUL TN v Y i A RS =1 T/ 7 &

o MD77181 Fl MD81345 56k i iy v [ b 5T K
2 bR R RR AR AL, B LTS AR B T B sk T
MD81345 5K i AR EI &, S .

SZ3LHk (References)

[1] Beer J. Oeschger H. Accelerator measurements of '°Be:
the 11 year solar cycle from 1180—1800 A. D. Nuclear In-
struments and Methods in Physics Research B, 1985, 10/
11. 415~418

[2] Mg 2BERIERTUR: FiRE 21737 Bad,
2004, 49 (13): 1339~1344
Cheng Hai. The changing of global climate: dispute or ac-
tion? Chinese Science Bulletin (in Chinese), 2004, 49
(13): 1339~1344

(3] ET4%. BHKE. BRW. 5. ~37 ka BP KB FH
P [0 28 e 1 A oty B E KGOS TE 4. Bh2fdm e, 1999,
44 (7): 765~769
Wang Ninglian, Yao Tandong, Qin Dahe, et al. Evidence
for & 37kaBP of enhanced °Be deposition in Guliya ice
core. Chinese Science Bulletin (in Chinese), 1999, 44
(7). 765 ~769

[47] Xanthakis J, Liritzis I, Gallowy R B. Periodic variation in
natural radioactivity of lake bouchet sediments. FEarth,
Moon and Planets, 1992, 59. 191~200

[ 57 Liritzis I, Gallowy R B, Kovacheva M, et al. Influence of
climate on the radioactivity of lake and sea sediments. Geo-
physics Journal International s 1994, 116: 68~687

[ 6] Liritzis I, Gallowy R B, Lykousis B, et al. Towards a new
chronostratigraphic method based on the marine sediment
radioactivity variation. Jowrnal of Coastal Research ,
1999, 15 (4). 958~965

[7] Demenocal P B, Bristow J F, Stein R. Palaeoclimatic ap-
plications of downhole logs: Pliocene-pleistocene results
from Hole 798B, Sea of Japan. In: Proc. Ocean Drill,
Prog. ., Sci. Res. Vol. 127/128, part 1, 393~407, Pis-
ciotto et al. Ed. College Station, Texas. 1992

[87] Johan HV, George P. Astronomically forced variations in
gamma-ray intensity: Late Miocene hemipelagic successions

in the eastern Mediterranean basin as a test case. Geology.

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

1996, 24 (1). 15~18
PRME, TARRE, JEFAR, 45 SR ARAHEE Ul S AR
AEAE E SR I S 2 1 i s, oy M 244z, 2001, 3
(2): 29~37
Chen Ye, Yuan Linwang, Zhou Chunlin, et al. Quater-
nary palaeoclimatic changes recorded by natural gamma log-
ging curve in qaidam basin. Journal of Palaeogeography
(in Chinese), 2001, 3 (2). 29~37
B, BRlE, XPEAl. SEORE ML A SR NI i 27t e
KU i A N . o s B2 4R, 2003, 5 (1)
94~102
Yang Ping, Chen Ye, Liu Zechun. Application of gamma
ray log to study on palaeoclimate and sedimentary environ-
ments of the Jurassic qaidam basin. Jowrnal of Palaeo-
geography (in Chinese), 2003, 5 (1): 94~102
Edgington D N, Robbins J] A, Colman S M, et al. Urani-
um-series disequilibrium, sedimentation, diatom frustules.
and paleoclimate change in Lake Baikal. FEarth and Plane-
tary Science Letters, 1996, 142, 29~42
BERE, X, RER, % MRy h U, Th 5%
FRAE R HA BREER S BiliigdE, 1997, 16 (3): 32~39
Wen Xiaosheng, Liu Shao, Zhang Huiling, et al. Distribu-
tion Characteristics and paleo-environmental significance of
U and Th in sediments of South China Sea. Tropic Ocean-
ology (in Chinese), 1997, 16 (3): 32~39
XU, WM, RTIMR, . REUDHES W XU Al
KRR WIR. WS 555 U4 BT, 1999, 19
(2): 49~53
Liu Shao, Wen Xiaosheng, Yu Kefu, et al. Preliminary
study on the Uranium concentration of the sediments from
Nansha Islands and its relation to the glacial period. Ma-
rine Geology & Quaternary Geology (in Chinese), 1999,
19 (2): 49~53
Castagnoli G C, Bonono G, Della Monica P, et al. Record
of thermoluminescence in sea sediments in the last millen-
nia. Nuowvo Cimento C, 1997, 20 (1). 1~8
Castagnoli G C, Bonono G, Taricco C. The sunspot cycle
recorded in the thermoluminezcence profile of the GT89/3
Ionian sea core. Nuovo Cimento C, 1997, 20 (6). 951
~954
Castagnoli G C, Bonono G, Della Monica P, et al. On the
solar origin of the 200y Suess wiggles: Evidence from ther-
moluminescence in sea sediments. Nuovo Cimento C,
1998, 21 (2). 237~241
Castagnoli G C, Bonono G, Taricco C. The global and
persistent millennial-scale variability in the thermolumines-
cence profiles of shallow and deep Mediterranean sea cores.
Nuovo Cimento C, 1998, 21 (4), 453~459
Castagnoli G C, Sottile S, Taricco C. Evidence for a 1470-

year regular cycle in the Mediterranean core CT85-5 TL-



52

O

5 5%

Climatic and Environmental Research

5

ff

5% 13 4%
Vol. 13

[19]

[20]

dose record over 20 ky BP. Geophysical research ab-

stracts, Vol. 6, 01639, 2004. General Assembly of the
European Geosciences Union, Nice (France)., 25—30,
Apr. 2004

XWEE, H&Tv. Dz, . EDEEVE IR IE I8 5
PR ALRHAE 5 DK E [0 6 R 5T, BRI TR 2%
CHABIERD » 2004, 31 (1) 8~14

Liu Haisheng, Fang Niangiao, Ma Wanyun, et al.

e
i

Ther-
moluminescence change of carbonate oozes from the ninet-
yeast ridge of the Indian Ocean near the Equator and its re-
lation to glacial cycles. Jowrnal of Chengdu University of
Technology (Science &. Technology Edition) (in Chinese) s
2004, 31 (1). 8~14

XWEEEE . Hadv. R, % RIBIRIR A U AR R
AL, WA, 2005, 27 (1) 78~83

Liu Haisheng, Fang Niangiao, Ai Xingtao. et al. Natural

thermoluminescence characteristics of carbonate in deep sea

[21]

[22]

[23]

[24]

cores. Acta Oceanologica Sinica (in Chinese), 2005, 27
(1): 78~83

Carmichael L. A, Sanderson D C W, Ni Riain S. Thermo-
luminescence measurement of calcite shells. Radiation
Measurements, 1994, 23 (2/3): 455~463

Creer K M, Thouveny N, Blunk I. Climatic and geomag-
netic influences on the Lac du Bouchet palacomagnetic SV
Physics of the
Earth and Planetary Interiors, 1990, 64. 314~341
Eddy J A. The Maunder minimum. Science, 1976, 192
1189~1202
Eddy J A.
Change, 1977, 1. 173~190

Rosenthal Y. Boyle E A, Labeyrie L, et al. Glacial en-

record through the last 110 000 years.

Climate and the changing sun. Climate

richments of authigenic cadmium and uranium in subantarc-
tic sediments; A climatic control on the elements’ oceanic

budge? Paleoceanography, 1995, 10 (3): 395~413





