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Characteristics and Analytical Methods of the U-Pb Dating System

LI Qiu-li
State Key Laboratory of Lithospheric Evolution, Institute of Geology and Geophysics ,
Chinese Academy of Sciences, Beijing 100029, China

Abstract: The quantification of time is fundamental to investigate the Earth Science, i.e., deepen our understanding of
the planetary evolution and the geological processes. In geological researches, the basic method to acquire an absolute age
is the radioactive isotope dating. Recently, the U-Pb dating system is widely used in the solid Earth Sciences. Before per-
forming the U-Pb dating, many aspects should be carefully considered. For example, whether or not the chosen mineral is
appropriate for this system, which technical method is suitable for the purpose of the study, how is the confidence level of
dating results, can we yield more geochemical information besides dating in the same analytical point, etc. This article
summarized principles, characteristics and technical methods of the U-Pb dating system, discussed how to choose or judge
the proper minerals and analytical methods and how to evaluate the results. We expect to give helps to the non-professional
researchers in the isotopic geochronology.

Key words: isotope geochronology; U-Pb dating system; precision and accuracy; spatial resolution; microanalysis
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Fig.1 Proportion of non-radiogenic daughter
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Table 1 Comparison among common radioactive decay systems
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Table 2 Differences between parents and daughters in radioactive decay systems
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Table 3 Dating methods of the U-( Th) -Pb system
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203 HTE 2R T RE (Schmitt, 2009 K Py 5| SCHK 5 =
FRVES ,2012)

4.3 LA-(MC)-ICPMS %3&

%5 U5 W R AR T OGS il BORE (LA) A, J%
A B IR (ICP) 1 = il A B 7 X, 3 2 1 I i
TH(MS ) — Ry D AT ot 335 51 22 42 WA i =X o 1%
(MC) o BOGR bR O AR &L ™ A4 09 v % g
B KE AT ol A 15 S SRBRE R ST PN 1 B T 4N ok
WORL, 2 80 D AR IR S s B 3 & 1k R
i, B AL R GA RN T AR 1 AT Gk
8000 °C =it , A FI T XEME LA W0 19 3 il B 0 2 19 38
K N REZHOCR AR E 0 RBUE . DU 5
b S ] 3 B D) A 1 S BT B AN A
TR I AT AZE 0.1 s (N 5ERL 0 F] 300 unit %%
AN T 52 9 TR A 4 R RROHE AR TR AT RUAE U-Pb
FEAFER A B R T R A B . R IE X
JOT T A Xk DU AR X BT % 1 AN R 2 A i B R, R B
A PR s R RE RG2S
SRR, AT HEAT R B TR A 2R PR O o 0
D) 480 5 1 7 0 A Ak B A R A DO AR AT O 2
3 ANECE G, Tk HEAT PO Y 22 T e Bk 4

WOERAE T L F 3 T — KB T %
K AHBOGRE R, BURE PR H & K, TR T — b
PRI 7. GG S TR b g U
F1Ph [F] A B9, (H B ROR A 22 5, BT 2 A
A LA (1) i MR i 77 Xk 47 Pb/U B 1 43 18 AL
1Eo PINEEE 7 JOE R R, H Pb/U B LR
225/, Pb/U SR80 0 8 L B T R £ /N (HOR [H]
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SLAARE T LA 10% LA b 22 5, 475 i 2 5 14 D JE 11
PR UERE i (P4 KA ,2012)

LA-ICPMS J7 i i 4 i 15 T A48 H A% 105 47 7
AAR , W 2t aek AR 7 (58 PR, A A AL B B TR
FREOR R, R0 TC TR A, oW S R, T
TEG2F WU T 45 WL i 3% IR 30 A AT 3% AN
¥, U-Pb 4 i %5 s 55 9% AT 3k 2% ~ 6% ( Solari et
al.,2010) , a] LA R 3 b o 5 8 T 20008 o F A i E 4T
GEih TAE o A Z Ak Bk B8 i 22 0 3 B A, R
PSR —GAF) 20 wm DL E BRI T EAE R S A
I3 BEAS X I 2 1 B AT A% 300 A5 AL ECAS [R) 5 VB A Y
FE i BN O AN RV 23 IR & o BB 10 RO 4%
ORI NI G = 1 1 AL VAN SO < s R S v @ 1 Y A
JCER GRS — 2D 4R B G B
4.4 BEFIRSt (EMPA) S#A %

L7 S O B A8 T SR AR AR 40 Y R RE PR TR
WA A DN ot 2 T, 8 A W 7 5 AR R A AR
AR XS U U T R IR SOt
SEAR BRI X A By B B AL 4 25 5 RS 55
FRAE o AR AE XA 4 0 43 D' 3% A3 I G 3R
FRR R PR AR AR X LU AT DAAR E U R & . K
L8 A OR R A )2 T
B TR RE SR T 5~ 10 nm BYIREE N A
AE %t e T, PRI A LA B 2 T o B Y SR T
EEER . B ES 72 A G 7 54 i A BAE
MZ 5 HF Uk 3% A 2 T Y B F -,
WA it 19 D e 0 O T8, B DA B AR
ik T 5 R T 34 R A OG A BB %) ER AL
TUR O MR . B K O R AR A AR ) BT R RE
FHUFR R AT WO LA RS AN B A,
HERNERE MR SHEm P ME TR S 8®A
5K, AT LA BARR 2 0 TR S A il v 3R JC &R 1Y 43
A i 00, A B A7 i B AR & O B 5 H & - F1 U-Th
EARAOC, & BE, ERBE .  T R ATEE A Y
X SETE B B S A i AR R T A A 4R
R 23 AT st Ry B, T ORIE I 20 58 A BT AL E Y
e VR R 3R T O RO A2 gk BRI 0
I3

TCRFHE X BRI 5 70 5 R B ¢, 107 AN RE
DX [F AL R, B L 48 1 CHIME % ( chemical
Th-U-total Pb isochron method) & 4= H fE 2 §5 15 3|
B U-Th-Pb A9 & & 31 2 4E # ( Suzuki and Adachi,
1991) ,IX X B A0 48 o I 2ok . QA
I R, TR B AR I B BR B A P R (— R R
T 500 pg/g) ;@ix L Ph Al Ay H R HUN A P,
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T R T T
Ph =""Th(e'22' - 1) +U(e'ss = 1) +PU(e'ns' - 1)
(12)

GITE R KA SAAE TR 2 [ 70 FE R, il 3k 1 pm R
JBE R H A X e D5 k. i AR B U-Th &
I 28 D A TR S P B ER F AT A A 5
BB — O AR B Y Th & A s £,
18 T 2 B B R i AL RO
4.5 Pb-Pb &£

A b2 B I B 4 SO A A 4R % 0 A, T s
(10) FF 7 , AR 408 i S i B P[] 43 38 LG fE (*7Ph 7/
Ph) WA U, Al 3HSE Ph-Ph 4E % . 52 BR BT
E WY e 4T Ph B[R] 37 2 4R, WOM A Ph [R] £ 3%
ity B AT P BFHER TR AT
Wpps 27pL —*ph,

Weppr o Wepp, _2py,
*ph *TPh *°ph "Pph
) (ZU"Pb) . (2°°Pb) U (ZOAPb) U (2°6Pb) S
ph *"Ph
(=)~ (=m).

b« AR |, ¢ A 8 # (BIE 80U A
) m ARER M A, Ph-Pb 4RI XA e Ph [
AL Z HAE I 5, B F Pb [A) 7 28 5 77 50y, T i )
VB /IS AEARL DX 3 BT 7 3k o A 6T 43 BT 152 22 110 5 A AT
ZWE AT, DR A R R R P B R EOK R
ﬁﬁWEE Pb Hu%tlzﬁ 53 B B9 AN € BE (Li et al.,
2009) . il Pb BT 7 L P LA B, 3 P
QHJEJZE’J”'WJCE‘ Wi 4R /), ﬂxﬂ%ﬂﬁiﬁ%ﬁ@iﬂﬂ%ﬁ
1975) 11545 B H W A R 4
B, BT E A Y 5 1 PR R AR AR AR AR U/Ph (H )
A Ph (AR AR

U-Pb 4E W15 H 1% (9 Pb " /2 U {1 % 22 Xf
Bi#9 1% (1) U-Pb 4E % 2% 1 1% 1) *"Pb " /*"Pb”
BR2EXF N Ph-Ph A % 15 22 - 11 2 20 Ma (4 1%
LR 22N, NES T 4 24 Ma @Jﬂﬁﬂﬁﬁﬁ%é’ﬂ
14 Ma), “FRHEHSFU B4 B TR
BB P B Ph K 201 BT *Pb/*Ph
WA P/ U R 22— RILAS , 3 AR R A
fin Ph-Pb A % 152 25 KM AS 6 ) 738 A

B T P/ " Ph (E A RS BE IR b (Li et al.,
2009) , &% 3@ Pb A FNER A 51 2 Pb-Pb 4§ (1) i 3 1%
2, P R EARAY P [Al 7 & X 5 ik IR
Ph/*Ph {H A LA AKAS w0 A L 2 BAST T
AR *Pb/*"Ph ﬁ%ﬂm%fﬂﬂ@ﬁ“?é’]ﬁ?ﬂﬂ 1E
2%ph/2Ph {15 10000, 358 Pb X & 24 Pb /)N

(Stacey and Kramers,
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F 0. 2% 18T, A *Pb/ " Ph K15 2 3K 5 30%
(3 2 A2 B XM A BB W iR ), & X
500 Ma /= A5 £ 5hafr & Pb-Pb 4E % 1T 25 Ma 1 %
2%, MXF T 29 2000 Ma A% i (L4 R 2 8 Ma iR 22
PG, Ph-Ph AR i 14 i A5 K2 0 4258 3% 58 Pb P oy
&L Pb B BIMIG HLAFE B 22 I R A

100
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Fig.2 The theoretical calculation about impact of **Pb/**Pb er-
rors on Pb-Pb age ( assuming negligible *"Pb/**Pb errors and

uncertainties of common Pb compositions)
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Wy R AT IR 4 LT AT AT T i AR 1L R
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Fig.3 Topography of zircon grains in the epoxy resin mount
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