ISSN 1009-2722
CN37-1475/P

T L BRI T

Marine Geology Frontiers

5 34 B 8
Vol 34 No 8

T EHS:1009-2722(2018)08-0001-06

4

RiEREEEE S ESR M E(ESH
1 FHFE

YRR TR RER K ST FaE R
CL ol S 5% 8 4 7 8 W P MO TR 5 BT 75 8 26607152 o [ 7% 3 b SR 5 9 » AL 8¢ 100086)

W E.ESRMFFFHEREBTUANKGFRNILE T F AR EHREHRR L E

MEFFRT P ESRMUFETH-FH Faoksa, LFHRRTE R,

F R A 0 IR R

BR#ILFEHRATT ESRUWFBETHRAAFRIERRL . ANEFETREBKRLEZNFH HF.
REREN L — BRI N FEAFRETREBREEF RO FHFITEL, MR —&
DA FRXE—FRIFGE LTk, BEF REHRR L ZXFGFHEHA 5. 14 Ma,
SF8 A 320150 ka, HAh R R T AT R M 369 365149 ka B A RSF G — 5%,

KPR :ESRMFRBHBRE S A A FHIE; FHETER

E 4K S P597 X EARIRA : A

KA 20 22 70 AR, H AR 223 Tkeya(1975)
HRHRAERRE S — A F MBI AT T
ESR WAFF 5% . 0F 5% R & 5 . ESR AR J5 2
3] TR R AN T — SR TR AT R
b5 ESR DU AR Bt 1) FC Al iy DU A7 5 vk AT T
XFHAFSE . A s A Ol ESR AR 5 ik 1Y)
AEAR Y R T LB AR L E AR R — Ry
A R IR D7 R o i e S X P B — Ik
17 TR 7 ESR MAEWF5Y . 45 8] T 1. 26 Ma 19
AR S5 . R SCAED AR BI04
Py B S A AT T 1) - X A A O Y
FArN 9. 11 Ma™ , (02 7E BRI R 54 1) ESR
AR R 5E Hp  — 222 25 T ESR A9 4F T BR 42
TR EE I ARAE 5 (0 7 24 7 e L I B KT
TILTT A B RE S TS TR PR R
b AR i R IO B 5K 3 A SR AR IV 1 ESR i 4F:

W7 B #1:2018-03-10

ELTE P E 3 5 A R 0 1R R £ A ESR I 4E £
RIrEwrs”

YEE R A 1961—) T BF 58 51 32 B A 547 55 i
AR AT IR 5 5 B P28 T4/ . E-mail ; diaosbqd@163. com

DOI; 10. 16028/j. 1009-2722. 2018. 08001

sk R 218

AR SCM 828 1 R T T R 3 %A JF R T ESR
MARAR 5 B E R IEE 5T . 5 A T 5 — i)
T3 AR ORI X — G 3l F7 2 15 50 TR ik R 3
ESR I 4R {55 1 ¥ 77 i (9 0l 088081 . 98 ESR
DN AF 45 20 55 B 2 AN -k AR S R R AT T OB

1 SR Iy

L1 #HmkESH&

B b A A2 IR A BURE A7 A T I8 P R
b S L KIRZ 1138 m, M Jm) &6 4 K W
JREE R A PR R FL R . WA 2R AL M
SR 0 D N =BG LT I N S SR e =
(F D,

B il TE S 55 9 I B D9 2R AT R L A 3 B OF B
IR L B S S BEHURE AR 0. 28 ~0. 12 mm Y FE
s SRR AR A Ty By 300 mg B
e A YRS 7E b 50K 2 N AR 2E R E
TR E TR RS A 1600 Gy,



Marine Geology Frontiers ¥ Hit Jii /i V1% 2018 4E 8 H

1 %WRE
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Table 1 The measured ESR signal of the carbonate
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Table 2 The results of isothermal annealing experiments
ESR {555 ¥ (a. u.
i1l /min — — RITTRR e n) — —
100 °C 150 °C 200 C 230 °C 250 °C 280 C
0 9 280 000 9 280 000 9 280 000 920 000 9 280 000 9 280 000
5 9 468 000 9 556 000 9 476 000 8 312 000 7 512 000 4936 000
10 9 186 000 9 208 000 9092 000 6 806 000 5 616 000 1207 000
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Fig. 3 Isotime annealing curve of the sample
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Fig.4 Isothermal annealing curve of the sample
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Table 3 The calculated average life of sample

at different temperature
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Fig. 5 The correlation between average life

and absolute temperature
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Fig. 6 The correlation between logarithmic value

of ESR signal and temperature
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Table 5 The calculated average life at different temperature
g/ C AT B V- Y% iy /min EVEFASWIRE V-1 %5 iy /min
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Fig. 7 The linear correlation between average life and

absolute temperature
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Fig. 8 The correlation between calculated age

and actual age
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Table 7 #*°Th/*'U/**U dating results  /ka
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Table 8 ESR dating results
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THERMODYNAMIC PROPERTIES OF ESR SIGNALS OF
DEEP-SEA CARBONATE

DIAQO Shaobo', HE Xingliang', HE Lelong', ZHANG Daolai' , ZHANG Jian', LI Jianping®
(1 Qingdao Institute of Marine Geology, CGS, Qingdao 266071, China;
2 Institute of Geology, China Earthquake Administration, Beijing 100086, China)

Abstract; The ESR dating method could date the samples within a time span from hundreds of years to
millions of years. However, the average lifetime of ESR signals from deep-sea carbonate rocks are rel-
atively shorter. In this regard, the age limit of the deep-sea carbonate rocks dating need to be further
studied. In this paper, we studied the thermodynamic characteristics of ESR dating signals acquired
from old deep-sea carbonate rocks and the average lifetime of those deep-sea carbonate rocks is esti-
mated. The results of the thermodynamic properties of deep-sea carbonate suggests that the single
first-order kinetic equation might not be suitable to calculate the average lifetime, and the double first-
order kinetic equation is more effective. The average lifetime of the deep-sea samples we calculated is
about 5. 14X 10° years by using the double first-order kinetic equation. Thus the estimated age is 320
+50 ka, which is in good agreement with the unbalanced U system dating result of 365449 ka.

Key words: ESR dating; deep-sea carbonate; thermodynamic properties; average lifetime



