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Fig. 1 Map showing the sampling localities for the volcanic rocks of the Xiyanghe Group.
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ERBREENEY KRR TER T3 LET T3 sk:

HESBRANEE EREVINREN S EH B REMIEN 8 BT, 4N Hilk
12 ZRMEsEE. £ 1983 FLRKBAFEMARE, IEVFE F0 T HEEME
B ZoIThBRIFN T EZ — FRIGNESRARSE N, BEWMENEESBRK
(Tazos - nH,0 T HF + HNO; + H,PO, fﬁﬁ&tp) RFEFINE, ERXMEHFEE
WRRITF,ETRIRE. F 0.02 HUSmiEinm el R, W ER S B E b 10 RA4H
B— AN, BHRX R EEMR D SERE#ITEZ —, BEX 0.02% P b

SR TEHGERBLRN HESHNERTRBLA. FTRASIAAEMZERE
ML, & WHEARE Rb 34 (1.0—1.3) X 107%ppm, Sr 24 (0.7—1.5) X 107°ppm, [FTitkMl &
NBS 987 FREERYLEEL Sr%/Sr* = 0.710186 £ 0.00005,

HBX AERAREAMEX SNBSS SHRNEERIITER 1 H,
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T=1459 +48Ma

! r=0.998

0.700 P " R . L 7
0 0. 08 12 1.5 2.0 z.a Rb/Sr®

B2 JFiisE Rb-Sr &SR KA

Fig. 2 Rb-Sr whole-rockisochron diagram of the Xushan Fornation
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Fig. 3 Rb-Sr whole-rock isochron diagram of the Fig. 4 Rb-Sr whole-rock isochron diagram

Jidanping Formation of the Majiahe Formation
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Fig. 5 Rb-Sr whole-rock isochron diagram of the Xushan Formation, Majiahe

Formation and Jidanping Formation

A Majiahe Formation + Jidanping Formation @ Xushan Formation
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WAL RKAE—KE E(ES), GH (57/8%) ¥IHBEA 0.7070+0.0004 (1o); H{1{H
T4 1.454+36 (1o)Ma; FIXEAE r 25 0.998,

S EPEEM R E S (0.71006), FHEIK, FEZH 10-5 F1 10-3 WAFELLA Si%/
s ERIKAT S (B 5)o HERKE TR,
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ME B 258, OPH F BERT §1 2 R [ RR AR s , FE i T & REfrhd sk
PRE 5 MET AT 300 KREEREKZIER AR SR ENNERE TP R EN,
F FBE A+ BUZERTHY KL i, KIS U E R S EBUR R E 2 L, I A
o HbL, AR THITLAS EHDRAE 11 MG BREA Y RiF&dk
RANERFR 1,454 Ma, 7 240K H d X PG PH R B BUR ik o

FLAESSRAEHRESHSL LA RRANKRERRERT 50 E S FEIR 1,459
Ma, 5 1,439 Ma, B /RTIESFEREATHARNRER. BR\EEMN LELH—
Ak B 45 AR TR 5 S B 3 it 2 5 3 /K & AR W SR AR BRUE HISE RO . 0 RbY-81Y EAR R A
FIZ R IR, I AU ERN ERE B R TSN ¥ 20 Ma MER ZEERE ALBE
ELEH B R
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F2 FE, SETFE RSO LFRS

Table 2 Part of chemical composition of volcanic rocks of the Xushan Formation and

Jidenping Foirmation

Hf)%i{g)ns Saxﬁﬁi%@o. B e B St 8i0; | KO e
7-1A ZHA 76.2 | 99.7 | 42.74 | 5.62 we —
wé 7-2 e ] 22.2 | 136.0 | 50.58 | 2.43 o pitlows
Lué 7-1B Zg 32.0 | 282.0 | 57.32 | 2.68 TR o8 oo
E
ﬁ? P=3 ZRED 16.0 | 167.0 | 45.52 | 0.50 B & il
7-4 BUZHE | 339.0 | 142.0 | 54.56 | 5.76 ﬁ@ﬁ%{oﬁw .
10-1 BT 74.0 | 327.0 | 57.94 | 4.20 B ¢ illows
g 10-2 Fadi 7.13 | 299.6 | 55.42 | 0.66 L sillws
X = e .
i 10-3 ZRE 93.2 | 142.9 | 49.72 | 6.30 B b pitlos
Z;‘; 10-4 L 29.2 | 151.4 | 45.68 | 1.96 ’I"f{‘f}?ﬁff{{fi cias
Z ;‘..;

10-5 ] 39.0 | 75.8 | 35.44 | 1.92 HLE: AR

Meimechite Inter-pillow gtass

11-2 RIZRE 44.4 | 321.7 | 54.08 | 2.94 HAR

Andesite-Basalt Massive

Tk LUEER, FEURTESEMIRNBREEE K-Ar FiR.XMERESEAR
REEARG N TR BHAREEGEITAN Rb-Sr FRLERERKEMRE? (1)
SEIFHWEPE AR O H, AT ARENKRE . REFERNAGEART2ERE (B 1);
(2) LEARESS Rb WEESEEH KO WaR, REARNREXRLTFLARF
(B 6 fisz 2)o HAF—BH KO RFETHRERHREER, S KO MAK, RbIFEEZ
A BB IMARX—E45 Rb, HIREEKRRAN Rb P2t S B ¥, B
SRR EAKBENR; (3) RER 10-2, 3, 5 HBRGRELRORL G, $ERSHRIBE R #T
W RLE DT RRRT, 10-5 SRALEBEER, SRAABRN, 2R SN RE K
(Si0, 35.44%), {5 K,0 B & BALLBLLO(10-2 SFE)Eo 10-3 SHERLT, KO %k 6.3%
(Btits 10-2 H9 K,0 24 0.66% ), AHE TR Or {E(11.1—42.7 % )IRELAL L RHR AR Or (5 (7.2
—11.0%) #58%;:ERPLEEIRMEN KO (7.48—10.07%) JRELHE OB R - T & 4 A A
K,0 (0.39%) %, XFEBAES bhiE B B AL R BE B RIRAEE AL REF, WA
THEH KO, f10-3F110-5 FARESLH sr7/sc™ EFEAE (B 5)o FHGEIFA 951
Ma HOLE R , RS & R A4, TIREES 1,000 Ma FFIR BT, SR E 25
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Fig. 6 Relationship between Rb and K,O of the volconic rocks of the Xushan

Yiormation and Jidanping Formation

LRI KRR AL 20 AL BRI 2 1017,

9. HeE. B EADR B R KIS KA NERELE

E A PR BB R R 00 1,454 435 Ma; EEFREM 1,459+ 48 Ma, THRE D 1,439+
35Ma; BAMBUREERISEL 20 May HRPGSEMHTEPHREE D A S 3RS Rb-Sr SRR
% 1,675 Ma (FERH B AR 2T AT )™ 3 1,870 25 Ma (L HUB =HIFEHT,1979)2, = %
PESLISRE R —BIH, FERROEBEIRE, BIERT hERERREER. BT 1,870
Ma FRBEERRE D (4 1), BESHOAREE, VB ESERENRERA, BiEz
CERE)BVUBBERIES %Y, EHEHHE S, — RS 1,675 Ma FERBIE, HE
AR BRVE 55 SR LK SRR A0SR0, SEBRRAE ) 5 Pa PR BESE T R b J2 A SRt 45 o 3
B P TP TR AR 00 SR U, LA R A — B0 X i, B R PP A BE TR L SR AT 4 1,439
Ma SHRAA#EMMIX ZRAA 1,675 Ma, BB EAER 236 Mao XMEEEH T—
AT AR 170 R, R AR T A4 DX 7S PR T (R P ) R S I, R — AN 2 ok L R
—F IR M E b PTIRAS B RE , A0 R P B 0 AR G TR T, b
BEY ST T RERALE RIS KBRS, BH R ER A LSS EH AT
RETBBRBIEROTY, R THRRRERBIRY, EE50Y BB S5Ed
SRINXEFREET PR M EEH MR — BB, B3 K R
X ERREE BT EIAMABENE; EBORENXREN, 2 EE-BRED
AT R B I AT 3 SRR BT 0 ik R oA LU % s 4 T A AR (DL s LU B /N R

1) FRFR, 1977, RACILFHB] BLR dARE B R 8 KL MR TT S 1R E . MR, 2 83, 47 40--
43 T,

2> BHE. 1979, MR BHEERERND-ERASEEDNE, b5EZHRR.
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)RR R RO H TRl G BRR ARG E N SRR e TR
BCE R RRIRE TR, HREERERAR, RRTZXHEEADESINRI.
B 7 ZRT BR-RER A EHE R AR EE R H kLA F IR E D TR Ole JUS KB X/
KA ERERS, MPBEREBXKLEFRESR K. XMERESFRRTERE
B X PEPHARE 1,454 Ma KILEFERE, RETZXEHEBEAZICANSFR, H
B X AR AT A R G E A A M 08 L R AL B MBRTES R FANIES 1,675 Ma
WRZE, HEEHERGREBIOE. RIS, REEATLEE-FEARKRTH
L REETR 7 ET AL R REE B R O A B0 AR R B 5 (B AL e R - B RS PR 5 1) L, PR RH
BRRERALEERENESRHAAET LI AEEFEREMRNIAR. RER
BB A A R B RAGE H  E MR B AT B R K LS IR F R B R,FIRR A E &
BTN, B RERMNTRE DT ERP AR, KEZ 1,700—1,400 Ma [
g kil & (B 8)o '

? 1734’%“’”
) ER A
s } = #
N ‘

7 ER-BERRKEEEE
1okl FESRBICE ) SRR AR A RIF BB RUIE); 2. QB RGA R
BBIRMARER; 3. AN 4. A K Rb-Sr & B SRRFR(E T

pig. 7 Sketchmap showing the Luliang-western Henan-Shaanxi aulacogen
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A B AR TE, N TIMRENRELERBEANENIA KA HFHEER
MR EH L, BEETREHRENARZ LB, LAY AN, B E, &
ZRRARE L, E SRt SR EE S — M UARRIE I 0 220 B i , (B4 R 4 i
HER O, B 8 AX—BERNERREEERME LB AMRKEN — K-
Ar SRR, NRISET - PR, EREA KRR HRE BREHE—
AN TRERE BRI, BEA AW & S LSRR, H A% 999 Ma IEK &
BA R IR N B EI 2B X H,/NER MW S L AR FIR AR T T 1,400 Mao.
W XN AEBEAE T EARB WA AERAE AERRA, NFEIRENET
S#UEEFALONIREE, REASTSLAH, B EBAEILFE - FRNsE W
A AEIRARIRRABTERE N DHEAAZ L, ARF RS T HHEBX A 3%
WEHEG. THMREZE, ERRAGEREEE A K-Ar 4824 972 Ma, ELEFHIEK
RULL,176Ma SRR, XA IRR IR E R R im0, B E H B A A s R
R #lpX L TR SRR R IcL %, SRINAERBE TR EERA
ez b BRILAAEEE TN MEIRE, 843 Ma FEMREE HFE, 1,168 Ma FEFL
REBHUN, “HAEE S0 RAE. BIEFE RN LDSEUA, FEHT LA, X
B, S LA R TR R E IR E TR TE &/, IR RUR R E L B R SF R A0 A b s M Ko
BAEAAEDERBBE MRS E,.BTHEERNEZ L, BEmibisE TREKHAR
friaEmaE, R AN KR LS H B MBE. ME 8 hrlEE], BRE R STEPHARE
TR B 5 E B R T SR TR SR E 1,675 Ma 1,439 Ma, DB A E A KA TR A
EM 1,400 Ma BSET 1,176 Ma—972 Ma—843 Ma R[ERIN RIS Ho #EPHALARA
 5EFEALRRA, WHLEREZE 204 Ma, ZNEREESHHDFTAHFIREE 236 Ma
KK &0 TR B AR TE T Y i AR T A SR 8 2R P A v ok Lo TR IR R 3R
R M FE R Y KIS B 320k B T i . MR AT B R] 5% B M B A A A (AL
FRFR T X — S8, MIX S f BESR L T M FE T P AT BE T IR BV 4 5 B2 W 0o,
%

-~

LTREANEN AR E L AHHRFFER SR ERALEANFERILRVA
HWABRESEZ, ERELBEERN, MEENERHERRSARTHTI KT
g ERVEFHARET 1,459Ma JFAMUL LK T 1,439Ma, LM AR HIERE NS
AR, Ly BA - L X P P TR R AR I R B X P PH R B TR AR IRV B, HRER
£ 1,700—1,400 Ma Z[A]o XA PREFRACER T B HBEIE T IR B

2. MIRFRICBER RSSO DGR EN R, ZURNE S5
Je 3 BRE R B 4 SR REUBLR . B w1 24 12 s 3t , TRV SR EL B 1) i 4 A » i b
HK 200 RAER, RERTHAEHEFETh oHRBRAEERK ST ANER #HS5
HEH DR A AR A FIREE 236 Ma, NEBRHNEEELSN ZLEGFE V529 0.085 JFEKHE
BB AT ke BANTHERME, Hihe EREERASANAETREES L ENYE
fro HREHBDERIT, MR R L, KEBFRERGE , RREGREKN--MEYER
B LEHASARRIE N LB REMNTERE, I THRILERMEHNES
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3. —EBSr MB DYEE (RIEEE )TN RIS IR T ks (ZBReEEE), H
BArSHBARER AN, e SEMRNMELETR SRERETH —2EaiER
Bipay kg BRI —HEIREE, 1 8 HAF s v B RE S0 B0 O FREH B DL Y
BIPREKLES KR RFIRE AT 1,600Ma,  HETA TSR T RGH —HE KER
18 1,400 Ma, WV REFPPEEKILATUL Z T, R — REHRIER

4. RE LRI BISHIK N M7 (rh U RZ AT e B RE A, BN R A
FISRRI B0 Mo I EREH G ILRA R (BRIT) 2% EE, hiFRERX M
EBUT IR Y R AR R, SREKAE 4 RIS RETT 1 BT RIREE (1,900 Ma ZRY) AYRTILE
HERERA,

MR LELC AR, ACHENNHARBBRLTESE LBRIKE, |
FHESIEARATIENHEL AT R FR GGREREERNER R, H I
FLAL R DX R M RE A BT 45 Bo

A4 &I B HCE LM R 5 SO B R 885 0 3

2 % X &K
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A PRELIMINARY STUDY ON ISOTOPE GEOCHRONOLOGY
OF THE XIYANGHE GROUP FROM SOUTHERN SHANXI
PROVINCE AND ITS GEOLOGICAL SIGNIFICANCE

Qiao Xiufu, Zhang Dequan, Wang Xueying and Xia Mingxian

(Institute of Geology, Chinese Academy of Geologizal Sciences)

Abstract

Nineteen samples for whole-rock Rb-Sr isochron age determination were collected
from the Xiyanghe Group in Yuanqu, southern Shanxi province (Fig. 1). The results
obtained are shown in Table 1 and plotted on the Sr*”/Sr*-—Rb*/Sr® diagrams (Fig. 2—
5). The Xushan Formation, the lower part of the Xiyanghe Group, yields a diagenetic
age of 1,459-248 Ma and that of the topmost Majiahe Formation of this group is 1,439+
35 Ma. Therefore the voleanic eruption of the Xiyvanghe Group in Yuanqu region covers
a time span of 1,459—1,439 Ma. An isochron age of 1,675 Ma for the Majiahe Forma-
tion of the Xiyanghe Group had been obtained from Wuyang, western Henan (Institute
of Geology, Academia Sinica, 1977). There is a difference of 236 Ma between the same
formations in the above mentioned regions, which indicates that the Xiyanghe Group
is a diachronous voleanic rocks. Diachroneity of the Xiyanghe Group may be interpret-
ed from a tectonic viewpoint,

The development of aulacogens on the North China Platform is an outstanding
phenomenon in the Proterozoic, especially in the Middle Proterozoic. The Luliang
Mountain and the western Henan-central Shaaunxi region constitute a three-armed aula-
cogen (Fig. 7). The Luliang trough constitute the northern segment of the aulacogen
which cut into the interior of the platform in a NNW-SSE direction. After the for-
mation of the eruptives and terrestrial deposits, the Luliang aulacogen immediately ceas-
ed to develop and turned into a failed arm. The southern two arms extend in a WNW-
ESE trend roughly parallel to the continental border of that time, which had probably
undergone a large scale southward extension during the stage of Xiyanghe voleanic
eruption and eventually formed a marine basin. As an inference from the lower Rb-Sr
age of Xiyanghe Group in Yuanqu and from extensional characteristics of the boundary
faults of the aulacogen, we think that the hot spot of the mantle below the triple-junec-
tion Luliang-western Henan aulacogen might have been situated around Yuanqu during
the middle Proterozoic. The Xiyanghe Group in Wuyang area bearing an age of 1,673
AMa BP may denote that it was erupted originally in southern Shanxi and was brought
to the nowadays position by a southward motion after it eruption. The enfire volcanic
activity within the triple-junction Luliang-western Henan-Shanxi aulacogen covers a
time span around 1,700—1,400 Ma.

Fig. 8 shows the diachronous naturc of the Xiyanghe Group and the overlying
strata in the region.
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