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W O WTW AL, KBRS FKE S AT Ar AT B R B, TR X
KByl A, LRI SR BT, TR IE M Ary TR T SOSF MM F I INE, X W VIRE &
4R A RETFE R T MR, 5T A W R NGB T AP M 1744 £97Ma PR R
BEEEMATAERY 17665 40Ma, BRI LRESBEREBOELE ETXE,
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BERARERELTY, CHEENRRRAANERRLEEE L KA LEHRH T
EMESANERBT R, Alexander (1975) B B A ER LR G HT T Ar-Ar T
. HERASARE, igd. HTHTRSETE A, RAKESTHEELY,. LER,
Shepherd(1981) X2 H Carrock Fell E“iZ-’%‘%;téé‘]EﬁfﬁTﬁiW@ﬁﬁi Rb-Sr EE, iR
FMRMR-ERER, FFIRBHSHEERSHFRNERDS, I, s oKL
FeRFEN. EFERERBENFE T ZXKIE R, 5, BE Turner et al. (1983)
BATHERLEAS Ar BILAHR, MEMRERE RO EARLAPH M EEREK, &
WMAE AT Ar HARBEKRBEHAS Ar JLAEN. LEMNFRXEEEBERERT
AP EKS Ar FRE, RACA-A HAREER EEWIERS TG (Wang et al.
1988; E¥hilr 1989), BT % (1989408 T HE BT TR TR ik @R Ar-"Ar i,
EREREEFRERENEETR T FREPREASBEAEENER.

AR KEECACCAr EEMTERSBIH Ar BT, AT Ar.Cl Rk
FHIE, BRIV —HRELHE Ar HRE, ATEHTXETYHAr-"Ar FE,

 AXF 199248 A 18 Buk®, 1993 % 6 A M.
A hEEARRPEGEEA.
W—EEMSY. Eh 8 549 BHRR BHRdmbEii
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2 BEfmihA

Bl M A RS T W, ﬁFmﬁmWTmﬁmﬁﬁxxﬁxm¥rawwa
S RT TR YRR MR AT T A A 5P, o
o (DB MY 14- 2 HESWERE R HALEEELAR. %‘Hﬁﬂﬁ&%ﬁ“m%ﬁﬁ)ﬁl;ﬁﬁt
EHED, THREAAE A RTRRGHRCRKES, FRENE, QRAEKE 6~Tum,
TR Tpm, '

(2) B YG871 WBEE, RESHRAKEWE, BUREEE LT HAGEDIERT
., 5 EENEERATARE R SEEE. RS EF EETFERANNER AR
fh, BERMEHTETRME S, BR- AL, TREEL 30um, HEY 10pm KE/|, &
BTLEK, BT BRI A, K T Sum, MR TEHEY 90%, MY EKTFE
Tpm, B ANERERNERE . KOGRATIE 60pm, EH 1. Sem FALRK,

(3) 5 YX02 HREE . REALHERTF L. BEXNAZHTR, RAEH, 25%
RETFEZES. BHATUR, RO 8E, BEANERIALS, MEaBERE, BEET
W, K#EH spm, S RFHERE. - ‘ .

(4) BER MYOS NIKTERRA . R B RAEE BT, BB KR N
BE—B T, HEE 80 A%, THEERERNLERE 30 HATE, BB E Q85N
AR 2 Y B K BT BB R A AT T ﬁTET@Wﬁ§Jﬁ£&EMﬂEk§ .
SHE R . SREKNEN 5~6um,

(5) #H WTO6 R LB H G I A B FL . 8 ye BESRR 78 0 B8 70 0] SR s 5 —
T EREAEENHRE, STURGESKT AR, RESH, Kt K EOEERE
KIEIFY, GEEKXE 6~7um, BETHFAHE.

(6) B WTO03 HE £ B NEE REE . RFWHEHTAHSLL, BEARRTH
RART B AFH, ST EROESRLEENRAERR, Z25.KHH, SHERS, &
SORBET K 0. 2mm BHIRMRELIKTIE,

3 EZBHEA

. FHRERT R, 78 BRI TAER Ar nhﬁ HA*CL(n*CL M¥Cl(n, ¥)*C]
Cl & FRIE RV HEER AN, HIERXAMAE M FE, S8 Ar B ER KT T/,

o FAL R P CL FPCL BB R . BRI 3X10°% 1 37. 3min, TEREM
“Ar M*Ar, % K.Ca . ClL FHFMEREZE. I TR HHH K.Ca.Cl F R (ER L,
1992).

K==3. 647(¥*Ar)¢. ] !

Ca=3.558C"Ar)c,. (a])7!

Cl=4. 0220%Ar)q. (B!
Ar FHLE L ccSTP HEEE, K.Ca.Cl kL mole JyRfiL, }ﬁﬁgﬁﬁﬁ a M’W“n“ﬁﬁﬁ
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o= (K/Ca)sm- (37AI')C4/(”AT)K
B=(K/Ca)su. (*Ar)a/(¥*Ardx

Hob K. .Ca.Cl Y EBE 5 &, Std HRWER, X TRRBHREE Hbler HNA. Ar
R F ol R PR
M FRRESE Y 0. 63~0. 80mm, WTO03 % 0. 17~0. 35mm, 2R W HHETH
. EFAERT 98%. ' '
FRFERFACA-YAr REHECROMM B MR GHHRER, TEREREZRSR
HTF#T. CRMRELEKARS: TASHBENRESCHMT 200 BHDERBMRE HH
R, BANRRBEEHPNAS. SHERREL

®1 MEEKAEP Ar AEERK.Cl.Ca SR

Table 1 The contents of Ar, K, Cl and Ca in cherts and vein quariz

R BR 2 WAr AT, K Cl Ca

&Y aBF O 107%cc/e) 107%ec/) (pg/g) (pg/g) (ug/g)
YG871 #H (CR) 3. 26 1. 49 4.1 13.1 6.6

YG871 A (SH) 4.83 2,22 121.0 26.1 617.8
YG871 KT (B 8. 09 3.62 125.0 39. % 624. 4
YX02 46 (CR) 1.40 5,40 6.6 64.3 58.3
YX02 #EH SH 3. 50 6.78 102. 6 60.8 292.5
¥YX02 KA (B>, 4.9 12.18 109. 2 125.1 350. 8
MY0s F¥E (CRy 2. 41 42, 34 0 70.1 22.8
MYO05s H#E (SH) 3. 68 11. 09 100.7 68.3 177.8
MY0s FH#E B 6,09 83,43 100. 7 138.4 200. 6
WT06 %7 (CRY 3.20 4. 65 10.1 35.9 3.2

WTo3 #F (CR) 1.5¢ 2,32 . 18.5 14.7 193.7
WT03 KA (SHY 2.91 19.03 1998. 3 14.4 18164, 2
WTe3s 8 8 4. 49 2t.3 2016. 8 29.1 18357. 9
MYI14-2 GE (CR) 1.98 1. 86 2.5 7.5 11.1
MY14-2 T (SHY 11.88 ©4.06 40, 6§ 34 52.9
MY14-2 HE (O 13. 84 5.92 43.2 10.9 64.0

1. PArn SR RE NS B IEECA 2 2. KB eo/g b Ar BEUY Y coSTP EE A
3. CR A SR, SH R B, 8% CR A SH Ik i 1 B 8.1,

4 i
4.1 EER

HAMKAEMOEEPRCl FBRF 7.5~70. 1pg/g, ML SH HARFHEBGH Cl 71X
KTV YRIEENTHSHRRE 3. 4~68 3pe/e, HCI HEOBENRAEEHPIPNERTEESE
B, Cl ERANKAERESER 10.9~138. 4ug/g. BHIFE, NP EB ARG ESP
Cl & B 5 £ BiX 8 & # (Bohne 1953; Ogita et al. 1967; Jones 1982; Kelley et al.

1986) KiXH Y,

k4 Cl 8B 19353mg/L (Goldberg 1966), FHRERPHTKC §8 Y 6. 92~
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234. Tmg/L (Wedepohl 1978), k£ F Cl R EREREAK, WA B A Kk R Q&R Cl
PR ERFENRETK, Eﬁﬁﬂﬂ(ﬂﬁiﬁiﬂ&qﬂﬁﬂﬁT?Ktﬂ)\é‘J%%. LphER o Cl TR

‘HE.

4.2 K&B - .

3R A FIBK S B K BB AR 43, 2~2016. 8ug/e, HPEEFK #H’o—~18.
Sug/e. SRR K & # 406~1998. 3ug/g, MIXELERATLIRA . WBEEP K FRET
EFRAEHE KNSR, MY RERABKREK, MWIOHARBEREK Bk
2016. 8ug/g PIBER . JE Jones(1982)F Kelley et al. (1986) & . HREAAXRTHE
K % 1. 9~728ug/g. {AF M Bangamall B 7 B-1-F5h, K & %k 26800ue/, M 2.
680, Ak R oy 8 EL B A LT W L8y JX04 REF, K & B RL 79353pe/g. BT 7.
040, EAHIE, XRHABEAS K BRAH. HEBRILER SHET &H TR R
#84< H (Turner et al. 1992), _
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4.3 BEESAER

2 ClLK.Ca FHEMERER. “Ar SR o ZHAMM . KT B89 R
4, AEERIME 2 R, AE L TERATHOAr SETAEER 3.62X107°~83, 43X
10 %cSTP /g,
431 BEFERAHTHE

W B EYAr §EEPYAr BEM 0~10.44%, HP MY SEAF., XETCHEE
PR & K . WT03 GEEP Ar &RES. X 51N K & 'R FRAHR. K
Ar), BLFEE N 1. 68% ~69. 01%, X2 Ar SRR S Ar B, BEERRT AN
., RKCAn), RiE, —RAMAKS. XREEN,:, ZRENAS, KERD, HRAE
$. — BT RS, IRCAC AN, ZETHEAHEEA RS ArJEE. i
T A 4R T Bk i AL B P g9 2 S 4 (Turner 1988; T 1991), agmqumwm i
30.27%~~98.32%. BETHHHFARK. X/AoBECHAERAHENERST Ar &
A, HREE A LBEE, BT Ar SRERTHEF R, REEHRNBOHE
H AT Ar. (SRR G EER AT R Ar TR TR EE A R 5
(Turner 1988), TERH B IEL M Ar HEZ A, FILETHNERBE N E=HIE". T
EWMEFROEAN, ERANKGEEFPRRT OB AN TRE(ER L 1989),

#2 BERKRGEPEE Ar FXAMEROD

Table 2, Contents of argon isotopes in cherts and vein quartz

WEES AT CR - SH &t
e AL (“Ar) (YAr), WOAr T (AP, (“Ar), BAL (YA (PAD),
MY1d-2 b 0.07 68,46 31.47 0.4% 13.21 86.30 0.36 30.56 69.08
YGR71 SIS 0.72  30.27 69,01 13.34 22.40 64.26 8.46 25.43 66.11
; EYINE P - N

YXo2 e 0,85 91.51 7.64 10.38 74.37 15,25 6.15 81.97 11.88
MY05 KR A& 0 98.32 1.68 2.80 94.55 Z.65 1.38 96.46 2.16
WTOo6 Vi SRR 255 7706 20,29 [ 3 oy (F )
WTod  gohipR 10. 44 69.34 20,22 1040 G o 80,27 7.53 2.20

B A ABOMAUE AL, (YA B EYAL, (MAD. B YA,

4.3.2 RBEDER Ar F it

RATRE " Ar” FRE 0. 49%~100%., MAK Ar” S HERELEL K. WT3 O &
RE"Ar & Y HAEH U T U0 TRW, MRARKEREN. SH 1 CR B4
TBER TS, AR "Ar, % 0~86. 30% . HA("AD. & 0~04. 5% HH9Hik,
(CAr), & W HFEK . A Ar/"Ar BE KA IR R 2.,
4.3.3 SATHT A TRER

BT E S Ar b 0. 36%~90.27% ., ("Ar), K 2.16%~69.08% . (Ar). J 7.53%~
96. 46% . BEK, METMKEL DL CAD, &@HARK, (A, KZ, “Ar* /b, &
BTHOA-CAr EENEERSEERXE,
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CI/K (G DR Ar/K (y BOHIEE, AN A — R EE. CORENEXRE: 2 C=0H,
BEECA/K B Ar RESEH Ar, AT ALREAT R HBRHBRER. FA. &
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B, B Cl-Ar 48 M T4 B4R 2 17765 49Ma . SRR RE UM BR 48 72 I 4E 2 B B U A 0
ARE BUSEZT, REXERTHRE—FSRAENEH . AEANARERRRILH
AL WA 1986), BT, A ERAH . BH QREN CR FRY N —KAH
HFRTIE, TIHRRBLRIEF TR AT RERE,

28F
24}

201

—
k=23
T

Cl "ArdF %)
;e
¥

i L =

) 208 400 600 , 800 .. 1600
‘ TR R CC)

M4 MYOS Bk CLA #7415 SH X Al

Fig. 4 Release pattern of Ar and Cl from step—heating of MY 05 vein quartz
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THE RELATIONSHIP BETWEEN Ar and Cl
IN CHERTS AND VEIN QUARTZ AND ITS
SIGNIFICANCE FOR GEOCHRONOLOGY

Wang Songshan

nstitute of Geology, Academia Sinica, Beijing, 100029)
Key words: Chert; Vein quartz; Cl-Ar correlation; Ar-*Ar dating
Abstract

MY14-2 vein quartz was collected {rom the northeastern part of Beijing region, whose
country rock belongs to Changcheng System. The age of the quartz is about 150 Ma based on
granite’s age in this region. YG871 bedded chert in dolomite was collected from the Gorges
region. the Tianzhushan Member of Dengying Fm belonging to Sinian System. i.e. the top
of Precambrian. YX02 bedded chert in dolomite collected from Mt. Langyashan of Yixian re-
gion, the third member of Wumishan Fm belonging to Jixian System. MYO05 quartz gravel
was collected from the bottom of Changzhougou Fm belo;lging to Changcheng System.
WTO03 chert-stromatolite in dolomite corresponds to middle part of Wenshan Fm of Dongye
subgroup belonging to Hutou Group. WTO06 bedded chert in siliceous breccia was collecred

from Wutai County, sample position corresponds to the base of Xibeli Fm of Guojiazhi sub-
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group belonging to Hutou Group, Lower Proterozoic. The age range of all samples above is
150~1900 Ma.

Hand specimens of samples were crushed to a grain size of 0. 63~0. 80 mm. but WT03
is 0. 17~~0. 35 mm, and hand picked under the binocular microscope. Prior to irradiation,
samples were cleaned ultrasonially in Analar-grade methanol and deionised water and then
encapsulated in evacuated quartz vials. The irradiation was monitored using hornblende
Hb3gr. The following irradiation parameters were determined; J=0. 013500, 00015, « 0.
448 and 0. 504 for cherts and quartz respectively+ B are 3. 64 and 4. 07 for cherts and quartz
respectively. Blank was measured before and during each series of measurements. The level
of the *Ar system blank for crushing and step-heating up to 1300°C was 310" ¢m STP,
with the Ar/*Ar ratio close 1o that of air. Blanks for the other isotopes were negligible in
relation to the neutron induced argon. Crushing continued until the release of gas diminished
significantly. The residues were then subjected to step-heating.

The methodology used unravel the source and nature of the Ar and Cl present within the
samples is based on an extended use of the **Ar-*Ar technology. After irradiation five iso-
topes are produced within the samples: * Ar which consists of atmospheric argon; ¥Ar, *
Ar, ®Ar are produced by neutron reactions on Ca, Cl, K fespectiveiy,; “Ar owes its presence
to a number of distinct sources ; atmospheric **Ar,, radiogenic “Ar’ and excess *Ar.. The
content ranges of Cl in samples are 7. 5~70. 1pg/g and 3. 4~68. 3pg/g by CR and SH re-
spectively, K content ranges are 0~~18. Sug/g and 40, 6~1998. 3ug/g in samples, by CR and
SH respectively. *"Ar*/ total *Ar is 0~10. 44% in fluid inclusion; “Ar./ total “Ar is 1.
6851 ~69. 01% in fluid inclusion; *"Ar./ total **Ar is 30. 27% ~98. 32% in fluid inclusion. In’
lattice : “"Ar" / toral "Ar is 0.49%~100%; ““Ar/total *Ar is 0~86. 30% . “Ar./total “Ar
1s 0~04, 55%.

Excess " Ar, which is produced by decay of *’K in some other locations and has subse-
guently been degassed or leoched into its present site. The budget of excess argon has been
present in all cherts and vein quartz analyses, although in variable amounrs. In the past this
excess argon prevented attempts at dating mineralization using the study of fluid inclusions.
That the excess " Ar, present in the inclusions and the lattice showed a strong correlation
with the ¥Ar release, and hence with chlorine.. This correlation arises from the fact that the
excess argon is dissolved in the Cl-rich brines in the inclusions and has allowed a handle
whereby the excess ““Ar, component can be isolated. Based on the plot of “Ar* /K vs, ClI/K
or “Ar* /¥Ar vs. *®Ar/*Ar, the intercept was obtained. and then the age will be calculated.
The disturbed age of WT06 chert is 1776449 Ma. while the formation age of MYO5 quartiz
is 1744 =97Ma, Clearly, the Guojiazhai subgroup is older than the Changzhougou Fm of
Changcheng System.



