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WHAFE S Mn®* B ESR (55
REGTSERETENX"
Wit Bt xEK

LR ~HEEHNEREN H8% 266071)

RE 1989 4E 3—5 AW S ZWRERL, AEHHEEAMRERETFERRTE
T 55 FR) 5 0 B 40 A E AN LR TR, AR O R R bl — B B B TR Y ESR 4 4F
fif., ERFEH, MBI Mn* " 19 ESRAG S A IREREEM X, 16 100% XA EM E1T—8
Mn’*ESR {5 5 & — Rl 9 R & SR I AW, KA R & BT A K R E BT R
BN, BES=UMHE M 'ESRESKH. PELFHH ARPEALEES 86—
3.5ka, EEBE 4 5.6—3.0ka BARKBESEIR, EKAKES SSka HEEHER, 25 XHEEFH,
B S fAR AL A0 o E I FL B W AL R S A — B

x@im HRETh ME® Mo TESR{ES FHAR

ERSES PSI2

THEXENFEEETER Mn FEBEAF R HA TR, SRHRE (1993) T
KFEBREHH IS T alkHBEERR P AN, EHRETERMLE 1 /28 (2%
e/ BEHH), 3/ 4BM(EATHAEKR MDFRLLEHH Mn BF, BITE Mn ERRE
AHmEE T ENSBEARBASR. H, ITHANXH Mo B 5 BHRERIT
AR X, BOR ATREME A/ KRR BI AR AR . BN IF % (1993) HikiE TRk —3F
(152m)Mn Z B EEHR, K Mn & BErTEFINHRA B RSENRETL, TLLSE
I R T SR AE ], R LB 1 U] 0 B B B DA R SR R 23 CK-6FL A AL Bk Bt B A
xtth, EANEEESFHABMBEN Mn §EBEAREZHH BB 7 —2 T (Glen
et al,1991). ATNT/EA ESR % A BIME Mn™ " 1 ESR{E S, A TR S HREDL
MM EXR, KEFR—-FFHREY HEERY.

1 3% Mn’"ESR £S5

B R A Mn® BIRETE S R, B ESR HIEBGEE W I, M’ "6 KB H
LM AR B B I BIRE R A M SR B, — AL g / g X— A B Z ESRIEN
BE B A AR TEE (0.1%—0.0001%) s AL 8 0 i M B Mn S EE S Mn
S, EANBHERRELKR LM, EERRE. FILESYANTHEERREDE,
M ESR 77 =Ml i (AR &A% L& Mo’ * s BRI ERF Mn® "B ESRIE 5+ ReE. 5
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ERTLK. BRFEU L 454HEd, MBIE S Mo’ ESRIFESIRE (B Mo’ " 9 88F B R BE)
BRRBT HMRIA AT Mo AR,

2 XBEMER

S8 BRI AN S =3, EHE — DR, #iEE 0 13.9m BUT 2R R B
R Ma3 JE, ERESMME TS EMATRE S HHl
3 Mad ¥. FiA TREIT G RLRE L0

i HFTHY.
% ESR %l iX & i ECS-106%! ESR %X (5 H
e BRUKER %2 &) 5E L0, WA 0 R Z IR, S 2
HHBE/ mT # H2mW, B 3% 35 B b 348 + 10mT, I & A
Bl EES AR ESRIE A 0.1mT, # B [E 4 5.12ms, B 8] $OCh 327.68ms.

Fig.l Typical ESR spectrum of the sample g T 38 hnn] bk, BT A BE S ORI R BRFE I TE 0.15—
0.20mm FEE A, B 3 K. AERAFYUHEAAMEBE. HERHMAE ESRIFELE 1,
OIS ZEA K Mn3 H Mnd R 5 #HA, WIKE R LA 2a.
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Fig.2 ESR intensity of Mn** (a), MnO(b), Aragonite(c), Low-Mg calcite(d), Stable isotope(e)
change with the depth
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I MnO &8, R 55 2 WA 2b; A DMax-RAR$E X SR T4 (H A& RIGAKU A #))
WETHMBT YRS, CAEMREFRAMSERLE 2c Il 2d. SV =ZHEMIHRE
FRE RN 4347, W A% R A 2e (kB 1555, 1990) .
3 Mn’"RJESR ESEHSKEIETENX

BEAEE S Mo’ i ESR{E S H MnO & BREHFEHEMLE —BH, REAKE 4.5m b
FMnOKE R ESRFEN M &, BRXRE, FFTUANRHESIMnSEEE
RS ERBRESE L Mo’ , KEHAG 8D, WE 2c F01F &, BB K R 5 2 U
XERE BUAEI—mAEBEREFRASESN Mn2*+ESR {6 (a. w)
T, XU IS T IR KB REIK 2 4 6 8 10 12 140209
&, A RENXEER T RENKE BT, S

W BAEE Mn’ " B9 ESR {5 S FI30CA 2 it %, WA
KEFMAOBEEHX, XFERAT M 53CAA
FRAF T BTFERAERMNER. GV EXA
MEBATEFEREARA BN, XAREHATRAR
WKREN (BNMEEE=1THEF), B XadH
Co "B TF¥REKRO.126nm); M BAREZFMER
AANREN (BMEES -1 HET), iU #HaTd
Ca™* B F 5/ (0.106nm). Mn** 9B FH2x 3 7 100% XAERM L3~
0.09Inm, B 5 MEFH Ca B FHRME, E M ESRESHRE
BRI ITRE Y Ca ' AR BRI Gk, g7 o> FSR intensity of Ma™ change

. with depth on 100% aragonite

VAR BAS MR,

T B Y B A AR, o HI T M’ ESRIE S M AEML R B 87 B2 19 3
f, EREE BN EATSER. XARBRFTMBENIET WS, T 100% X
GERMES M0’ B ESRIESHTIT—, ERLE 3 EHIA X MHERBR T HSBRM
HH.

WMEIE S Mo’ 8 ESRESHEAMRERER ML EN AL, BHREREREHE -
B, BFAx e RE - TENERN, HPWEEERTHE S U HER.
4 Lt ‘
RN ZEEHMMRERETER LREE, 1991), KBRS A BIEE
ARKBEHLUE, TERLHEERN, ZV=2HHE 7. 1m L FFLEHHER CCAR
95.47%) KB R K 7.1 + 0.5ka, MEEE K, AT A HHE Im BI K 1ka.

B L THeE R, TR HUT ZSmE 4.
4.1 WBIEH Mo’ 8 ESRESM MnO §E#H 0 MR B SRHR, R Mn** 8
ESRESHA,. MnO & BE S, XX HEH S = UM BIRE B KNILERSZR
L B B B IR Y R M T B P iE,
4.2 7 100% XA ZEA V3 —/ Mn’* ESR 5 5 2 — M i i KBS R 1845, s AR
MR TR, HEREXNE(1992) G4 MTE (. kAES. wiFR. 1R 5H .8
EE)BEFEL T KR HIERE A 8.5—3.0ka, MK 3§ Mn’* 8 ESRIESEHKE

FB/ m
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3—9m FHRIR. HEH(196)RELESHMWHASIVLAWIHELE L, EES 7.6—
6.0ka X— Bt I TE AL 3h 4, BRI FR R E N, T Rk ER EMER. 1R
&, FEA 56—3.0ka X —H NI EAES, HILLRBR EAREEBEN, XY
EsskaHEEHER Z2EXHE LA, X—HIRREME 3 45—, EHKES.5mid
Mn* 8 ESR{E 5 2RI T, /RG LR E F+. BE4 7.3ka f 4.0ka R FHLERE 3 FH
AR, MELER, B3 KB EEBREAES B W,
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Mn’® ESR SIGNALS OF CORAL REEFS AND
IT’S IMPLICATIONS FOR PALEOCLIMATE

YE Yu-guang, ZHOU Shi—guang, LIU Xin-bo

(Institute of Marine Geology, Ministry of Geology and Mineral Resources, Qingdao, 266071)

Abstract The paleoclimatic change since the Tertiary period was recorded in coral reefs in the
South China Sea. It had a direct effect on the changes in Mn’* ESR signals of coral reefs. The
mineral composition, content of Mn and Mn’* ESR signals of coral reefs in Sanya, Hainan Island,
suggest that the normalized Mn* ESR signal on the basis of 100% aragonite is a new and sensitive
paleoclimatic indicator; the paleoclimatic changes indicated by Mn’* ESR signals show a very similar
changing pattern to the Holocene paleoclimatic fluctuations of China revealed elsewhere. For example,
the warmest period from 8.5 to 3.0 ka B.P. comesponds to the most intense ESR signals of Mn’*
in the well Sanya—3 dnlled on Hainan Island, and the violently fluctuating climate during 5.6 to 3.0
ka B.P. and a remarkable short-term lowering of temperature around 5.5ka B.P. and a rapid mising
after that time are also demonstrated by the ESR signals. The ESR signals of Mn’* are positively
correlated to the calcite content but inversely to aragonite content in the coral reef. This can be
explained by the fact that the redius of Ca’® jons in aragonite is different from that in calcite. The
mechanism that ESR signals of Mn®* or Mn content in coral reefs record paleoclimatic changes may
be tentatively interpreted as climatic control over the input of run off-carried terrigenous materals
into the sea. During warm periods, more terrigenous materials were carried into the sea by runoffs,
increasing the concentration of Mn’* in seawater and thus more Mn’* being incorporated into
lattices of coral reefs. But during cold times, the case is reversed. Although ESR signals of Mn’*
and Mn content in coral reefs can both reflect paleoclimatic changes, the former is more sensitive
and reliable than the latter. For example, the short~term lowing of temperature around 5.5ka B.P. is
clear in the figure of ESR intensity shown by Mn>® change with the depth but it cannot be seen in
the figure for the Mn content. These paleoclimatic changes are also consistent with the distributions
of mammal fossils in China.
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