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Table 1 Chemical analysis of BSP-1 hornblende

Si01 | Ti0s (Cr105] AL O; | FesOs | FeO | ca0 | Mgo | MnO | Na:0 ‘ K:0 |H:0

m g xRS
7-6 | Msgdl |43.83 | 1,23 | 0,02 | 12,07 | 6.58 |10.73| 11,57 | 11.81| 0,27 | 1,96 | 0,82 |0.78
10-11 Map42 ja3.66 | 1.16 | 0,02 11,81 5.42 110,82 11,94 11,12 9,27 2.01 0,92 0.86
T-2 Masag4s (44.14 | 1,10 | 0,02 11,94 5,12 (11,16 10,96 10,986 0,27 2,04 0.91 0,82
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Table 2 Chemical composition of BSP-1 hornblende by X-fluorescence spectrum
M | %®S S0 |TiO: | ALO; [Fe:04 FeO | MnG| Ca0 | Mg0| K0 [Na:0 [P20s [H:0* [H:0- [iw 28
2-10 | Xsez7e [42,82 1.zz| 11.89 | 4,12 |10.83 | 0,22 |11.87 |12.05 | 0.86 | z.21 | 0,08 | 0,74 | — ‘1.13
13-14 | Xa9277 ]42,96 1.221 11,75 | 3,98 (10,78 | 6.22 |11.84 12,05 | 0,87 | 2,01 | 0,08 | 0,78 -_ ’!.17
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Fig.1 X-ray powder diffraction pattern of BSP-1 hornblende
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BTAT) ¢, = 2,644 x107%, (SPAr/*TAr)c,=3,81x107°, (*°Ar/**Ar)c, £ BAEE, &
KT RFIEN 3,45 x107¢, *TArER MM 1K, CKEERMIG 548107 /a, LB
WIEIMFE A TR, FRIBLEL, B AH Ay, PAr, FAT CTArfC Ar MiTH 4R,
4.2 FREHEX
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4 e, EIE-PETE (400~800°C) ¢ Ar-**Ar fERAT B L EFR **Ar
BEMBIEN, XWACAHHENSEERN 2.3%, RS MMBRRHUERFEBEEN,
BREEJ0C)WERRBETARETBRANRGINES i **Ar iTHBEFRER), I
e sArfT i B SR BN0.7T6%, XMHERUARBERX, M 850°CHI1450°C, 114
MEHRRRETHER, BRENEM AT BERS%ELSL, THMNITEER,R2054
+2Ma(io) JREARITA MRS SR E BT EM G ESURER 1, = 2055 18Ma(l0),
BREEBHYE., XPMEREN—BNE, U REUTF B RERFE, $WBSP-140H
T LG e a2t Mk 5, ¢ A SR FE G B L SE AN TR E S - MAER IR T,
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® 4 BSP-TAATECAr-3Ar3HTEEED J=0,01227 W =0.08840¢
Table 4 Analytical data of 4%Ar-37Ar in BSP-1 hornblende at step-heating experiments

B K (OAr/ [sAr/ [(Ar/ [sAr/ | (PAnE | K/Ca CI/K  |[0Ar/s Ar| MéH ¢ 10
u o8 T [¥Aria |3?ADn [ADK [FPAD L | (16-14moD)| (mol/mol) | (mol/mol) (t10) (Ma)

1 400 287,0 0,1289 3,267 |0,7532 5,467 0.1619 0,06348 ' | 248,7£2,8 2581+ 2
2 500 247,5 [0,1786 4,492 |0,02285 3.875 0,1181 0.1027 196,0%2,5 2210+ 2
3 600 219,8 [0,1724 4,337 10,01724 4,118 0,1217 0.05742 170,0%£2,2 2033 £ 20
4 700 174,0 j0.0B980C 3.352 |0,01667 4,260 0,1573 0.05285 1452 % 1,7 1846 £ 18
8 800 i59.8 [0,1001 3,459 [0,01500 5.679 0,1527 0,03947 130,88+ 1.6 1728 £ 10
8 850 239,2 {0.2321 4,123 0.0148‘ 5,835 0.1253 0,03795 171.81;2.4 2046t 21
7 800 199,2 [0,08344 5,752 |0.01490 7.141 0.09167 0,08718 172.0%2,0 2054+ 19
3 250 183.1 [0,04020 5,842 |0,01327 14,12 0.08872 0,03440 172,5%+1,.8 2051418
9 1000 182.9 {0.03880 6,025 [0,01437 17.79 0.08764 0.,03373 172.4% 1,8 2050+ 18
10 1050 178.8 [0,02220 6,100 [0,01400 41,57 0,08643 0.03080 178,5+ 1.8 2057 £ 18
11 1100 177.5 |0.008813] 6,215 |0,01426 144.8 0,08488 0,03291 173,81 1,8 2061+ 17
12 1150 174,3 |0,008858 6,120 [0,01428 387.6 0,08612 0.0332(_) 173.541,7 2058 + 17
13 1200 174,3 lo.001141 6,004 |0.01426 307.5 0.08780 0.03284 172,2+1.7 2049 # 17
14 1250 189,90 |0,05797 6,108 [0,01449 33,63 0,08503 0,03474 173.,2+ 1.8 2065% 18
15 1300 203.0 [0.1010 6,008 [0,01455 24,13 0,08644 0,03507 174,5%2,0 206851 19
18 1450 482.4 (1,058 T.399 [0,01384 8,283 0,07117 0.03004 172,4% 4,8 2050 % 35
17 1800 513.3 [1.188 9,434 [0,08750 T.800 | 0.05.573 0,01788 183,9%5.3 2130+ 38
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WEet, IR R SR ArKE DR (B,
5.3 ‘CAr*RKHSERELER

Sl R, WREREYRYERGRMES . 6 Iin, AXEERE, SRUED
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Table 5 Analytical resulis of K in MMhb-1 Table 8 *°Ar* analytical results of some K-
hornblende during K-homogeneity Ar age-standards during *°Ar-hom-
test of BSP-1 hornblende ogeneity test of BSP-1 hornblende
{0 Are(10-6
K%) HH R IR .
waEE B woxm ey | F0STPE ( e
MR | HEE | 5 AR EAE ) |
1,557 I 40,13 2R GL-O M4 %i[24,87 [24,85 | +0.08 | ®EG.Odin
MMhb =
.y (8] 1,560 | 1.555 | +0.32 P-207 |G % #528.22 (28,42 | ~0.07 | HEMBEMERN
1,560 +0,32 L0 KAss &7 |97.64 37,50 | +0,37 B &
— s : E.Linares
* HXRE = (!liﬁ‘—h:&ﬁﬂﬁﬁtﬁx 100%, GA1550 = 820,02 [s0,10 | ~0.60 MEHE
FHR. ' 1.McDougall

BSP-1/AA CAr* KM B I HNESRINE 7 iR, 2EERELIK-ArEREWRE
R, MHABERAANEERSIRZ: CArSL s HEXEE, Hegiz<
2% Keoth 3 fUp%iss, MmE<L5%,

ME7HIELURH, 16 R AT R RERZER0.23%, K M0,48%, WiFTi
HBER, BRSO Ac e G RS E MR RN IR 0,30%, B/ R
2 - 0,37 % s KA S AE SR 5 45 3R I R 0 BR/IN M X A0 IR 22 43 B0 20,69 % FI - 0,96%
Bz, @By, Heosi sk,

5.4 #FitFRk%

KT #— BRI BSP- 1IN AWM I HET AR, XA RK RlE SR HTE

S8, HEEkFQsHEENAR, H

Q:= Eﬂ(X _f‘_)z

is1

Qz=ii(X,'f—X{)2
HebhQ g REELA, M BiREMERAB SN RARERRE; Q, RENTEY
fil, HADUERBRER KT B0 SR m%@‘iﬂiﬁﬁﬁfﬁdﬁﬁ; X: 7&1 2314
iR YA, XN GRS VA T,
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# 7 BSP-1ARGEHLERNERO
Table 7 Analytical data of homogeneity of K and 40Ar in BSP-1 homblend.e

40 A re(10-6ccSTP/g) K (%)
WS/ HEES
R M THHE L i ¥ #H @
3-2/34 109.84 109,52 0,718 0,728 0,730
109,21 0,729 0,730
3-7/39 109,51 109,41 0,733 0,727 0,732
109,31 0,740 0,726
4-6/54 ’ 109,32 109,46 0,734 0,716 0,723
’ 109,60 8,731 0.712
4-13/61 109, 40 109,17 0,729 0,745 0,732
‘ 108,94 A 0,718 0,737
4-16/84 108,59 109,26 0,738 0,726 0,780
. . 108,904 0,733 0,727
6-4/68 109,04 109,99 0,722 6,718 0,722
110,04 0,731 0,727 ’
8-2/114 . 108,94 109,38 0,736 0,730 0.732
100,82 0,735 0,737
8-7/119 - 110,32 109,78 0,730 0,782 0.730
109,28 0,728 0,728
12-7/183° 110,38 108,87 0,742 0,730 0.734
109,38 0,738 0,727
12-11/203 109.82 109,60 0.729 0,730 0,729
109,37 0,728 0,728
13-13/205 108.78 108,43 0,735 0.733 0,732
110,10 0,729 0,730
14-2/210 109,87 109,60 0,727 0,729 0,727
109,34 0,718 0.731
15-0/233 110,75 110,01 0,787 0,742 0,728
109,27 0,710 0,723
15-11/235 109,46 109,42 0.721 0,727 0.724
100,38 0.717 0.733
16-9/248 110,27 108.80 0,727 0,729 0,727
109,32 0,719 0,731
16-10/250 169.75 109,58 0,718 0.728 0,727
109, 42 0,727 0,735
X 109,58 0.729
) REMES 9,25 0,004¢
R REE ) . 0.23 0,48

DRRB IR XTEBARIY,
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F=(Q,/(m-1))/(Qy+(nm—m))]

FIRMEHRE N (m—1, em—m)QIF 44, Bk, ZEFNFFIGRE, WATLEANR R
#H5, BSP-1AGFETELZERENES , NZXTUEY, LREFHEAKFHLER
0.05, ARG CARKWE AENTFFIREE, BXY BSP-1 fNARE N, Ft

% 8 BSP-IMARHSHGITRRER
Table 8 Statistics examination of homogeneity
on BSP-1 hornblende

T [ wam | x
4 109,58 0,729
S 0,25 0,0040
(42} 1,8636 0.000881
Q2 4,8251 0.002389
Q 6,8167 0,003270
SIYE: 1 R ) 15 15
f2CH A A hBED 18 48
F 0,412 1,180
Fig f{li(a=0.01) 3.41 2,44
Fiftfi(a=0.05) 2,35 1,88

HimtEifz,
5.5 BAhBER ,
hE-ZFEY R R T HRAMTE
(1987) BERM FE M Ay e B i 18
BBEEE., EiRR B S EREAR
PRI AR, ERERRE AT
MBS T, MEAHERERN M
(Odin  19882), EHMHAXE Odin jg
EEFABEARANETEER, X418
INFRAE BB SE B AN R FL AR e — A B ] 52
o, mEITIERE AR,
AMRKBIMEELE £/, YK
100mg BSP-1ANANK, 25mg %5

CArtEf, FFSERBREHOEER, XEKH CArt filE, BERMEHEAR, R
WRERNERERRRHOHE.

HERBANGFHBIETEHER, BTHERRSINESBEN, c5TEEE. MY
B, MRS REEIETE . IRERARSERA X, MRUEEMTER, BRI
B R AR IR, BARREXRIAE? R, RIEDEAZEHETIR CAr-**Ar
SlE, HARH—ENE, HLKHTTBSP-1ANAR/ARERMEIY, SREFEE

29 BSPIARGRIRRERER
Table ¢ Test results of BSP-1 hornblende in the smallest weight allowed

BERE 49 Ar(10-%cc8TP/g) K %)
WY/ ENFS MR E (mg) *= ‘oAr(%)r Ry A RE - WA e W B ik
(%) %)
15-14/238  (90,1,12 | 16,438 10,71 109,62 | +0,04 ‘ . D
]4-12/220 90,1,13 8,975 18,76 109,61 +0,03 1D
5-1/0685 (90.1.18 4,518 10,74 109,06 | - 0,47 1D
7-2/098 90,1.19 3,344 11,22 108,38 —-0,63 D
10-7/151 90,11,1 3.210 26,91 108,71 +0,12 D
2-8/024  [90,11.1 3,475 15,76 108,46 | -0,11 D
16-12/252  [90.5,10 | 17,10 3.58 108,81 | - 0,61 b,7299 +0,12 A3 AY
16‘12/252 90,56,11 18,30 2,48 109,20 -0,38 0,7807 +0,23 $0AP-39Ap
16-12/252 90,11,2 15,25 2,98 108,29 -1,18 0,737 +0,23 WAr- AP
16-12/252  [90,11,10/ 17,05 11,62 108,77 ~ 0,74 0,7295 +0,07 0AP-I9AP )

* DX AR,

$OAP-39Arste b T B ik,
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B, (1) SEEEN3.smeN, RERARERABEENE A, HERGEHHKFY
E%%,%ﬁﬁﬂﬁﬁwﬁﬁ¥2%,ﬁ%&ﬁ%$;(2)%%‘UWJMIR¢?EM
A, SRR ITMER, KON CArDMREHS % 8 AHMPHEMD S, BAMMNE
#<1,5%, BEFEFEITER,
5.6 g

WAtk EEREH, FREMEARGEIUERBER “Ary, L¥ESTEN K), HE
25mgill *°*Ar*, 100mgMiK, 70,05 BHEHKFEF, itk FENFF MinRE, it
YRR AN, RACAr-SAriER, HEITMEN EKMCArtit, {£0,05BFHKF
F, REDRLEHON, BolmEsER, BRI, 3.5mgHt Ar* if, #£0,05
BEHAKTT, LBESREEBYN,

6 EMEAMT

6.1 FkRRN

BSP-1# WA KB RE MR EAT, RESTRSMMROME, SI0E ERE N
A, TR ELISS, LREMEHMRSMEIPT, BT HREDRE#ARE TN,
IR E bR R L 41R (IS0) R 35 (1985) OMIIE— S ATE MR R ITHAME 198D, bk
EEAMIRA—-BEESHETTRET, EREIEREFORE AN ETODEER
I RER, TEGRERE RS 2 M A 4 AKNE ST E N, REERES 4
SR BEHE B MR IR X TR REA RS, SREESEN AN LR
PR R BHE S T, R RS S RN, AT T 18RS (13
AxwEh, PEMNERERFFAENERS KAEEMTT 3, SEBFASFMIT 2
¥). BTEDEREMRENERELST 134, FrLUE b TR v MM B A T 18,
6.2 HEikKE
8.2,1 P Ar MR

(1) W ERBEQBLAES Ar fEREFD, X2 BN RER L% 2R 0 s,
ERS MR RSt EE T X, SRR R R b, IRk
. BT ES. RNBPE R, B CuO+Cu, S0, WK, 1§ HpSditm
EBSk, AENERASSEREAR, JEATTARE, REEIKE, MR
ERBSIEERIE, BRFRERY5mME,

(2) “"Ar-SPArtkth FiE bR, #XCa, Cl, KTRAMEMTRIER, TElke
B0 Ar/ S ArX — e (BT MDD . TR IE, M8 DAr S8, #ik -
RELEEHEH A RE R,

6.2.2 K4

AR K & 20 EF R RIS, RS TERTIESSE—, BF—
ACEREATRE", -BATREHTABABRNATTE, TXErEXEE&E NI
BEYRERIT ., RREEAN, RERHMTEAR,

OBAES®, 19, HERELEM/RENRE RS HUTRB L), BETERELHAEE RS B0
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%10 PMENMNEHLRE. KIUHRA

Table 10 The numbers, names, and chiefs of laboratories concerned with certication test

ERE
® 8
Lah.
No.

X B X & K
Laboratory

fARA
Chief

1

Inst. of Geosciences, Univ, of Sao Paulo, 01498 S50
Paulo, BPrail (BEZ# P X ¥R 2%

Dept. of Geol. Sci., Univ. of British Columbia, Vanco-
uver, B, C, Canada, (M AGAMELLE X EHRHEER) |
Inst, of Geochro, and Isotopic Geochem., CNDR, $6-58127
Pisa, Italy. (M AFCNDR ¥ 5 4F £ % Mm% 2R B TP
o 3 R B B OB B B 9L 7 (Imst, of Geol,, Chinese Academy
of Geol.Sci., Beijing, tooes7, China),
WK% BRRK (Dept, of Geol., Beijing Univ., Beijng,
100871, China)

HEHEBENFTLAK (nst, of Geosci, of Jilin Prov,,
Changchun, 130¢12, China)

PEHASSMNT LB A LR 8RB (Beijing Inst,of Miner,
Products and Geol,, Nonferrous Metal Comp, of China,
Beijings, 100012, China)

PR A B X B RS ™K (Tian]ing Inst, of Geol, and
Miner, Deposits, Chinese Academy of Geol. Sci,,
Tianjing, soo170, China)

B4 B R BF9E B (Inst, of Geol., Academia Sinica,
Beijing, 100028, China)

U. S. Geol. Survey, Dept. of Interior, Menlo Park,
CA,04025, U, S, A, (BEHBEMEN

Inst. of Geal, of Ore Deposits, Petrogra,, Minera,, and
Geochem., Academy of Sci, of the USSR, 10917, Moscow,
USSR, (FR#AERFEARETFORNARLEFHRN

E L JE X R B 5 B (Beijing Tnst, of Geol,, Ministry
of Nuclear Industry of China, Beijing, 100013, China),

o E B BRI EFR ™ H 5 8(Guangzhou Branch of Inst, of

Geochem., Academia Sinica, Guangzhou,s10640, China)

. Prof, U, Cordani and Prof, K,

Kawashita

Prof, R. L, Armstrong

Prof, 1, Villa

PR B TS R (Assoclate Prof,
Luo, Xioquan)

BiaEE ¥ (Associate Prof, Mu
Zhiguo)

WM & T & M (Senior Engineer
Gao Yuying)

BHENOTRR (Engineer Chen
Shishan)

FHREBR R (Prof, Yu Rongbing)

E#H LB TS A (Associate Prof,
Wang Songshan)

Dr, M, Lanphere

Dr, V, VIvanenko and Dr, M,
I, Karpenko

3R 65 % B T8 M (Senior Engineer
Hu Zhenduo)

MR BT 5T A (Prof, Dai Tongmo)

(1) BERBNERMFGIEAR,: WY 100mgRE &R, AemL 50% K B 30
mLE B S A BIRE, AEMAl0mL 6NZiES), WE 8/, ANARNEZHEER
BT, RETEKERDENRER, SHERMASMLERBRAT, HHEREKERMER
MR, HEEBHAARRBOMIR L, ENRBAEENLE, BE, FmAsomL £E
Ky FERERPE R B 15mLA Ik, B RS EHEA100mL 200ppmALiFI500ppmNaf ik
B (LR LICIANa, SO ELH 4F), SAREEF R EERBHNS250mL, BLE )\ —F
250mL MM, . 25, TRERTRERKECETUEK,

(2) “Ar-FPATRBTRE AR, X-HFEREET VK, p) P Ar X b TR
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RZ, 7EMSHRESMRE, GR—UARE 5 EAKESENK- ArgkERREY R 2R,
FES AN RNEE, ERTEN. RREN. ARESBTRAREREZS,
EXK, Cl, Ca #EERLEHITRE, ZFREE CPADg= C AN~ CPA/PTAN oo
CTAD  HEH CP AN, BREREAR

8
K = 142,602 (g/g)

BRKER, AANELRARS ¥, HK-AriirgYRRA, C°AN. RRNMEME,
(9 Ar) gy B fL R ccSTP/g, ‘
6.3 XRENHELE

FERITER, BNEMEESFHERST/AHREK- Akt YR ZBH-25 B 8H#17
e, B ArMKEFRESNENGEE, HFER4ZREWRESEHESGEEE MR
WgRER: CArr<2 %, K<0S5%(FRILBEREKMEERT BSP-1 HRA, Wik
HEH05%, MARLSR), BERENTHERLE, NZETLEY, SIMEREH
RS R BRI 2R, : '

%1 BREXKRAMZIBH-REZBNELEN
Table 11 Analytical data of K and 4"Ar* in ZBH-25 biotite during certification tests

) WA r*(10-5ccSTP/g) K%
RRERS
R HNRE ) nEw | mmasco
4 40.85 +0.37 7.81 " 40,138
40,82 +0.29 7.59 -0,13
5 40,66 . -o.10 7.68 -0,13
40,589 -0,27 7.60 0
8 40,75 ) +0,12 7,60 0
40,66 -0.10 7,60 0
7 40,80 +0.49 7.82 +0,26
40.74 ~0,10 7460 0
8 40,73 +0,06 T.58 -0.13
40,79 +0,22 7.68 . -0.13
f 40,66 -0,10 7.62 +0,26
40,67 . - 0,07 7.80 0
12 10,73 +0,07 7.60 [}
40,68 ~0,05 7,68 - 0,26
1 140,78 +0,22 7.59 —0.13
40,90 +0.48 7,68 ~0,13
;Efmg® 40,70%0,13 7.6040,03
OHEORRELEL, QTRARHRREEAR, 1900,(1):51, RBRERSFEEL,
6.4 BESFNE

RLFIH R TRERZESTER, PP TRERERHERAHEH WL
£, RWENESE, FomMEHERNHE, ISOMR 35(1985) M, “S—/ E2mMEk
EREEARWRY RN ST AN R AS Y, NEaBRRThEN, Py
FREG - EREMERT RRRET, BOTRBLM T PR AT RNE NS R, %
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HALREHLTEMEETH. X8, LHE TRIWHERE, ARETREEMTR
W REEREN134 FERETER, BETFHE- &#T&%Jﬁﬁﬁ&?&ﬂ it & #
“—BALT 8 FTHMAE -

6.5 EXNREAPWEMOME

6.5.1 Grubbsiiiys g _

BN —ARIRePE, UMMREX,S5 X KEE, SH—a%BnmgRs, ®
EGrubbsi R, 4 |U, [>A(e, n)SH, WX, WEBHE, BHE, X8« HDRSHEK
KRS BE K Fef AMEE, BRTEEE 1990,

L REWAKEe=0,050, METHRIREMN A HKORIEER —HTRE, TEER
B,

6.5.2 Dixonidipitst

BLXUBREZHNIRARFHER, BX V<X P <X B ri=X®
~ X DX = X DYy, = (XM= X -1 (X XYY 2 <n< 8B, >y
Er,>f<a mE, WX O NEBE, Hra>r, Hra> @8, WX FEEE &,

MIEANTf(a,n), MPFHERYRE., E*f(a,n)faﬁﬁﬁ%ﬁm%ziwgmﬁ n X
E@i!c{éi, BERUHEE 1990),

Y REWKFe=0,000, MNEEBBRBBIEE 08, FARBNT fa,n,
EEHE,

6.6 ZCHRER > E) W BLONEY MrRs
6.6.1 Grubbs: : .

RBEWAKT a=0.05, 7 1348 " Ar* FIZR —#ITHRE, F 40,05, 13)S=2,33%

0,44=1,0252, FPRBREIU, [&/hFibll, REEFHBEHE,

12 BSP-IMAESKREREHFERO

Table 12 Analytical results of certification test on K and 4°Ar

40 Ar*(10-6ccSTP/g) K%
FRE RS\ R o 6]
Ry | Fwom | sEmw NERH | Fam | sEme
109,34 0.741 0,745
8-14/126 109,04
109.38 0,742 0,738
109,81
1 110,28 109.54%0,71 D 0,753 0,732 [0,73220,008 FP
13-3/185
110,38 0,721 0,718
" 108.38 0.721 0,737
7-12/108
108,68 0.788 0,742
. 109,14 0,730 0,730 .
2 2-9/25 109,51 10,52 1D 0,728 % 0,002 AA
109,88 0,730 0,727 :
s l 3-8/40 ] 109,899 - ‘ SWAT/IAY 0,7808% .| - f 40AP-39AT
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434512 i
: 40 Arw( 10-6ceSTP/g) K(%)
RERSRE/EMFE R R @
MR FHME 5 .5 41 T HMK | AEHE
107,62 1 0,775 0,766 0,771 .
4 3-15/41 108,614 1,3¢! 1D @ AA
109.59 i 0,773 0,789 | £0,004 i
100,74 0.721 0,718
5 14-7/215 109,50 £ 0,33 D 0,728 0,722 (0,722 0,005 FP
109,27 0,728 0,722
L 0.T18 0,719
109,01 0,721 0,718
[ 13-8/200 108,294 1,02 €8] 0,720£0,007 AA
107.57 0.724 0,722 -
0.721 0,719 |
116.26 0,784 0.740
: 108,72
7 9-13/141 | 108,66% 0,75 D (0,733 0,728 |0.7291 0,004 FP
‘ 108.37 i
; 110,27 \ 0.734 0.727
108.51 | } 0.736 0.743 i
8 10-10/154 108,98 £ 0,59, D 0,738+ 0,006 AA
109,34 | 0,731 0,741 |
\
108.82 ! 0.736 0.722 ;
11 8/189
108,58 0,726 0,732
109,34+0,35 m —- -0.730 10,007 FP
i 108.53 0,739 0,722
9 10-13/157
108,40 0,736 0,725
108,86 0,730 0,731 i
16-2/252 1109,35+0,71] *CAY/¥Ar 0.730£0,001° *"Ar/3?Ar
108,86 : 0,781 0,729 |
| 108,21 | 0.737 0,730
9-5/133 P i
i 107,50 : i 0,730
18 e 108,77+ 1,68 1D ————10,734 £ 0,004 FP
, 110,59 0,737 0.738 -
8-8/134
; 109,19 0.732 1
1 | -
| 10BsE ; 0.734 0,738
11 13-7/199 109,00 108,73 10.36 1D 0,736+ 0,003 FP
‘ 108.75 % l 0.733 0.739
- 3 !
| 1020 | ‘ 0.725 0.731
12 3-11/43 ‘ [108.6120.63 1D 0.7234 0,007 rp
Y 109.00 | ; 0,724 0,713
; L
RTERTE 3 0,736 0.726‘
13 14-10/218 | }108.9710.24; 18] 0.730 10,005 AA
' \ 108,80 \ 0.731 0,726

O IDARABERBERE, ‘CAr/PAr¥0Ar/YAr P TREEA, FPRRERE

H, AANETRE i, TH.

HEEFEMEMARE. LEX. @ S8GrubbsHDixonB B NAHE, FemuEdif. © fAZHTVLERLEM
(MEABS%.

TS AK B i, 4TI EX = 0, T33RURER 2 S=0.013, % ¢=0,05
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B HAC0,05, 13)5=2,33%0,013=0,03029, %= 4 HHHFEHER0,TTL, BEU, =
0,771-0,733=0,038, H}U,>4(0.05,13)S, Fl izl EEat K Hﬁflzﬂﬂﬁ%fﬁﬁﬂﬁ
Brsbzibh, HAZBEENESE, BRNE,

£GrubbsfIDixon e Ro ik, #eAM o 4 MKHBEY BBHE, MobEwpisk,
TEmMKHEETH,
6.7 EdSf®R

wﬁwﬁm@%mw\mmwﬁ, L%xﬁﬁﬁ:&ﬁ%ﬁ%ﬁ?&bﬁmm& HUE ISOH:
HEWFEGEAE  1986), RNRSREMSEERPRRBILEIENESH:,

B E—BHEEEX,, X, - X —#Hr MR,

X= ZX/n

mz=Z(Xi_)?)z/"

i=1
my= I (X, — X)%/n
i=1

me= 3 (X —=X)4/n
ini
Bd=Imy [Vim)® HRERY, FURBRMGYE, Bam/m)! % BERY, FTH
Pk, T IR ER SN R B, AR NTHR AR EA,, BR BN KA B,-B, o,
A FIB, B I S ER B R L R Bk Benti %, HABETH,

X BSP-14 A B At B W I R LR AR B SR In #1355,

XCACTIE, HEFEEPX0,95, WEKK n=138, #HE4, =089, B,-BiX
[AIR1,67~4,08, B, i%méﬂAfE/J\?An BE¥#A B,-B, KiEkN, B 1k, BSP-fgNA
CAr B EHIER EA M,

MKWE, YEFEEFP =095, WEKY =128, 8%&H 4, =0,91, B,-F,X[21.64
~4.05, FFEA<A, BEFENB,-BIXEN, Hit, FSP-1 fNAK Wl E5ED R
EA 4,

6.8 CochranZ &l

R R RITRAMEIES, A EE VIS 2M, B MCochraniE s 4 Ty

HZ AR BERKY, R %ENESH RS, %,

C=51../Y5¢

RES N GRPRYIERE, Suih S, PR AME, HC<Cle, m, B, WELHRE
REMTHERSHEE (&1 1990, C@, m, n) BEAR, Hiko Y BEEAE, mh
KRERAN, » HEFLRERENELINRK . 3 BSP-1 HINE 2 A MRS
ERRERMEUFT R, H A%, HC<C(0,05,13,2); MK, % C<C(0,05,12,4),
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RiHH e MEETENEE, 2 ERE,

® 13 BSP-1MIAAEMKEMSHNERY % 14 PSP-1MATEMELEEN
Table 13 Coefficients of skewness; and kurtosis- Table 14 Data of ocochran-isoprecision test
of the certification data on BSP-1 on BSP-1 hornblende
£ R WA+ | K £ K r OATH K

% 109,08 0.720 Smax 1,68 0,008

M, 0.1789 2,775 % 103 Z st 8,788 0,000295

M, - 0.0053 ~5,083% 10~? c ! 0,321 027

M. 0,0645 1,661% 10-9 a 0,85 0,05

A 0.0700 To421% 1077 m 13 4

n 2 4
B 1.6888 2187 C(0.05,13, 2) 0,616

6.9 —~HNARMEE

BHYURELEREY, BSP-1ANARHSY, NERBR/NATORHHBRBRAN. BE
ISOfR; 35(1985), H—EHEARUWMTHAE-REMEFXR, XEN—BHRELT
RER YR CHENTHE.

BX G RESRBERHGEMER, PRESTIBEHFMUHMBHEY, n B3R
BIRMMEREH, WA,

— Bl X T F R

V(X)"'“WEX, X)"
A BEN (P -1),
H&E%EPEHEMAQBB‘JIZI‘BL BR:
A= X"fx ern (P =1)¢ [V(X)]lzz

B=X +ty-apni(P -1)+ e

% 15 BSP-1 MAEWE RS H MR WAt -n (P - DREEE (- 1D B 1454
Table 15 Calculated characteristic values of B 1-e/2 SMu¥, BEETH, HS5HEY
BSP-1 hornblende 12, BEEEEN0,950, £33 2.18 %
2 R | oA K EX1L, BEBERK0,958, 52,2008
—mtx 109,08 0.729 # 1982),
JER, | e e e At
EHEHLERA 108,80 0,728 EFREUFLE, FRERTAFL,
THEATRB 109,82 0.732 23K, BSP-14 AR A MR
e L e BB~ B0, SR T
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ARSINR. i ,
L2 AT* =109,06+0,26(10"%ccSTP/E); K=0.729+0.003(%),

5.10 RELHGITHEHMTE

2xtE T T B SR T S R, BRATR M —BE B EAN, BAHEILF
HiE(EE 1990), HEFERT,
(1) JLITEHEG
G=(X1°Xg“----X.)“'
(2) PEM

TR /N BEIRHER, TR AR B B M,
(3) BHIIRPIHAEU

U= XHen)2

(4) AL PEw

W:'-.Z‘:W,'Xi/ iWﬂ W.'%JX;'HQJW.:

(5) ARTPHEH

1 1y 1 216 BSP-IMREEMMB LN 3K HHR
X Table 16 The estimates of certification data
from different statistic methods

BREHHESHEPENE, K B 40 Are(10-6ccSTP/g) I K(%)
RISTILIEH, SHEHHTEANGERET X 100,06 0.129
SEGE, BRBEAHEL, WREEER G 109,09 0.728
AEHESHHAT, RERTHEX D08 g 108.¢1 0150
BRMBERE, XEMERESEERNY W ms:ls _ n:ne
Bk m—BuE, H 109,06 0.728
6.11 S

ME—TBR, fEH CAr-* ArlREW R WBSP-18E, |ESHUEMN K-ArE iy
t, i B WRE R A ACTKR & B ETS, K-Ar E£RAR N,
t= -i—ln(l+%-#%) (a)
ORISR K BEREBEMK-ERTHEARTEH, 4 4=5.543x10'/a,4, =
0.581x107'%/a, K MEBRTHKMABHEN, H CK/K=1,167x10-*EFH/ET
H(Steiger et al, 1977y, BN, HIREWFEO, 95K AAE FUEMALRE 1 R17,
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* 17 BSP-1MAESEHTARE BeBah, REREHBSP-14R
Table 17 The age ;r;ine;'lzo:dém) of BSP-1 TR M RIE (R22060Ma, 0,95 EiyME
= 7 FETWESIRENSMa,
1 3 . TA:
2 W | Koo AR Tt
4EH T 109,06 - 0,26(0,729 +0,0008 0,22218 2052
£ ERi100,08 +0,26(0,729 - 0,008 |0,22507 2068 (1) BSP-1%RAEE ST RER

¥ ¥ f)109,06+0,260,72040,003 [0,22360 | 20602 8 MERST, HEESRE.

(2) O SEEABERTH MR

AR 2P0, 4°Ar*=(109,06+£0,26) x10-%ccSTP/g, K= 0,729+0,003)%,
(3) BSP-1f[N10, 958 {31 & T W4E R IR 2220604 8Ma,

(1) BSP-1ANAREABEYR, A MKREET DRSS, RBENELLE,
ERERET, SNWHELEEFRRLE, BURETR, CArRORETEY, AED
by CACHIKE & B R, ElhTORKPEMEK1250Ma, BEERIME L
TERN, BTFREEREIRN CArMKNE BT REEMA, FELEXFHAEERMS
RATAT LA,

(2) 198749 STRMATRD R IHARBRE, FEBZEEH % 7 4 Ar-*PAr 2%
FHERBEANR, BEEWRNZRNE, BPIE19904 —FRXBSP- 14 AT HTT £k
RE MR (RIB), BUREH SIS CLRBPL . HRERER. METFBSP-14 N
AP BRI (TS (LIRS, AR IR I RS VO T 1

%18 BSP-1 AAEMEHARRER
Table 18 The data of stability test on BSP-1 hornblende’

0 Are(10-5ccSTP/g) K(%)
2] ] B/ R RS
wewE | mEwE HE N
86,12~87.3 Bahk 109.58+ 0,25 ’ ID # 0,720 40,003 FP
80,1,12 15-14/238 109,62 ID
60,1,13 14-2/220 109,61 D
90,1,19 " 7-3/98 108,89 jip]
00,1,19 5-1/65 109,06 1D
90.5.10 16-12/252 108,81 40Ar-39AY 0.7299 WAr/¥Ar
90,511 16-12/252 108,20 0Ar-39Ar 0.7307 ‘CAT/3%Ar
90,11,1 10-7/151 109,71 1D
90,11,1 2-8/24 109,46 D
80.11.2 16-12/252 108.20 0Ar-39AY ! 0,7307 OAr/**Ar
20,11,10 16-12/252 108,77 OAr-39Ar 0.7285 ‘CATr/I9AY
90,11,20 11-9/169 108.82 | m |
90.11,20 8-14/126 109,74 D

8 HRUREMF LB |
EZ 4, BFK:ACRALAr B BREERA T LE. 48, TRESIE
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A A TR AR A — 2 ﬁﬁ%)’lﬂjﬁ«rﬂ% F197MH T HER BB T8 a4
R R EAVEER LS, HRM BSP-1 ARARTIE, ERTLLEBE LT
1] R«

(1) BSP-1#0G Ar* Bl (IR R 20,245, BIEX EARBIE PR BN,

¥ 19 BSP-1RATEERRIESH TiRES RN HLE

Table 19 The comparison between BSP-1 hornblende and other age-standards

) ﬁ EE $9ArR(10-6ccSTP/E K(%)> %
# RS |REdH Y 2]
May | st | o) | BERE | ppw | wnco | RERE
P-207 F_-li‘;f&@ 83,10 | 28,24 1,08 3,82 8,542 | 0,218 2,563 York et al, (1973)
GL-O | #8384 | 85.08] 24.85 0.48 1,93 6,56 0,12 1,83 Odin(1988b)
GAss0| B= 8 | 07.88 { 30,1 0.2 0.68 7.70 | 0,06 0.78 McDougall et al,
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BSP-1 HORNBLENDE, A 2Ga AGE STANDARD AS FLUX
MONITOR OF “Ar-33Ar DATING
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U,G,Cordani K. Kawashita
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Abstract

1, The irradiation with a high integrated neutron dose is very desirable
for any relatively old sample, In that occasion, if the flux monitor (age
standard)is much younger than the unknown sample, the ‘°Ar/*"Ar ratio in
the standard may become very low, approaching a lower limit value (~3),
Therefore, it is quite necessary to prepare an old-age standard for flux
monitor o, the *°Ar-?®Ar method,especially for geochronological research on
Early Precambrian rocks, low-K minerals and meteorites,

2, BSP-1 hornblende was separated from a hornblendite dike which oc-
curs af Laoniugou area, Jilin Province, Northeast China (42°55/N,127°23'E),
The dike is a part of a layered ultramafic-mafic complex with a K-Ar age
of about 2 Ga, whereas the granulite, as the country rock, has a zircon U
-Pb age of about 2,5 Ga, The hornblendite is very fresh, without visible
trace of alteration in hand specimen, Microscopically, it is composed
mainly of dark-green hornblende, with crystals of millimetric size, and ac-
cessory minerals include magnetite, apatite and sphene,

3. About 1,6 kg of pure hornblende was obtained at the 60~80 mesh

fraction after ten times magnetic separations, The purity is about 99,7%
(Table 3) and the main impurity is intergrowth apatite, From chemical
composition, X-fluorescence spectrum, infra-red absorption spectrum, X-
ray diffraction and DTA curve(Table 1,2,3), the BSP-1 hornblende belongs
to magnesio-hastingsite of caleic- amphibole series,
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Following complete mixing, the BSP-1 hornblende was divided into 16
jars about 100 g each, Each jar sample was further subdivided into 16 alig-
uots about 6 g each,One aliquot (prefixed C) was rctained for control an-
alysis of K and *"Ar, the other 15 aliquots of the same jar remain to be
used for inter-labortory work,

4, The *°Ar-**Ar spectrum of BSP-1 horblende (Fig,4) indicates that
the hornblende has remnained undisturbed since ils last cooling, The plateau
age and the total gases age aro 2054+ 4 Ma (20) and 2055+32 Ma  (20) .
respectively . The ratio of K/Ca and CI/K are stable at middle-high tempe-
ratures, The pre-heating at less than 200°C in vacuum on the cxiraction line
is possible without affecting argon receantion, The argon extraction occurs
mainly between 1000°C and 1300°C. and about 95% radicgenic *°Ar can be
released at that temperaturc range (Fig,6),From all data of step-heating,
the isochron age ard the initial **Ar/3®Ar ratio of the hornblende are 2053
Ma and .294,2, respectively (Fig,6), The correlation coefficient in the iso-
chron diagram is 0,9999,

5, The homogeneity tests and the cectification analyses of **Ar* and K in
BSP-1 hornblende were performed eccording to the rules from the Interna-
tional Standard Organization (ISO) Guide 35 (1985),

During the homogeneity tests,the analyses of ‘*Ar* and K in MMHB-1
hornblende, GL-O glauconite, P-207 muscovite, KA83 K-feldspar and GA
1550 biotite were done (Table 5,6) , and the results are almost coincident
with their mean value published, The homogenity tests were performed in
University of Sao Paulo and the Instilute of Geology, Academia Sinica (IG-
AS), The sample weights are 25 mg for *°Ar* and 100 mg for K, Statistical
estimate of analytical data shows that F values of *°Ar* and K are less
than their critical F values, The test resulis (Table 7) indicate that the un-
certainty caused by homogeneity of the sample is 0,23% for radiogenic *°Ar*
and 0,48% for K,respectively, A good reproducibility of *°Ar* analysis has
been got in IGAS, Accordingly, the minimum weight of about 3,5 mg(Table
9) of recommended sample should be proper,

6, Thirtean laboratories (Table 10), including eight ones in China, ac-
cepted the invitation to participate in calibrations of *°Ar* and K of BSP-1
hornblende, K-calibrations have beon done with flame photometry and at-
omic absorption using *°Ar/®?Ar technique (Table 12), According to Grub-
bs test and Dixon test, the K from laboratory 4 is an outlier which docs
not join the calculation of certificate value,

The calibrations of ‘°Ar* were performed by using isoiopic dilution me-
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thod, *®Ar spike and **Ar-**Ar techniques, The Grubbs and Dixon tests
indicate that there is no outlier in all data from 13 laboratories,

The calculetions of skewness and kurtosis coefficients, and the Coch-
ran isoprecision test indicate that all data of K and *"Ar*,except the ATAre
value from laboratory 4,obey a normal distribution,

The certificate values for ** Ar* and K of BSP-1 hornblende are calcu-
lated as follows (with 95% confidence level, Table 15):

LOAT* =109,06+0,26(10" ceSTP/8)
K=0,729%0,003(%)

1.167x10~* (atom/atom), was calculated to be 2060+8 Ma,
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