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FERo XERERIARE ARSI E8. B . BINRH L S AMEE ML
TeFo MSr/*Sr PARLIA 0.7055—0.7057, 1] EIRH B R mEE L
o LiAMIHX ZRAND M SISV ENTR, KAZMK Z 220F &
M E RGBT, © AKX KB s I RE Lo

XREME  RERREAHE MR RIHX

e R S AN EREAK, KRS R# LB RELE
BEE WY, RE LB XA RS S RESTNE R, BEZ, NN
W ZR0RE BREBAES . BEEPTRIEA , A3 X F0 &R 6 =L 8RN
WOHVOLRALTEREL-ALHBEARRPER R aZE %, RN
REY KRS HLERIRAR, DG 000 70 FRLSE, ERfT X R LI T —
B BRI AR, R R EREN T /LY, RPHFEERERER S0
BibfEo XESEERNRAR R &R MR E R4, Sfih)\l T 3 A IR TG 4D
D3R SRR WAy I TR B R RO R BRI IR T R A R

1wkl e e R AL R A E

=EHLREN A BNFEILMELE, A AL 248—213Ma™, RIEREOTRR
REB =84 EErEY: (1) 235+£5—195:+5Ma; (2) 240+10—195+t5Ma; (3) —
H-ZHRERRA 253125Mas FHEN, ENLORPRARKLE 245 £5—195+5Ma,
T X AN ESEARFNGEIIAZ SN,

UHRREEERBEEE-EREREEK: ATETAENAY 15km, HR
30tm’ REAITHRILHFAE LA, I MER(EERSRE) K-Ar EXFERY 248—
203Ma%, BEMEHESATE M Rb-Sr Sh &R EW% 218 £8Ma, “Sr/*Sr ¥JHa{E
24 0.70554 (3 1),

LV FEZH, N5, #BR, #iEET. FoEamu R ReE ARSI REILS. 1986,196—
202,
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BRERRBERERBES-ERKERER: LTHEEAHERI 10kn, MRY
2.3km’, EFF M, RO TREHAFEARLEERY, 7 25 . BxBNBKA
PEEL Rb-Sr ZERT4RAEWSH 235+5 Ma, “Sc/%sr @iig{E6 0.70571 (3R 1),

TTFEFEREARFEAERS REER: HBHR 15km’ RO TR REBLZ, BTN RS
GIREARELEE, HRGETSKEMEETA, K-Ar R(BR=)UWARN 234
Ma, EA Hh AT R B AR 20 204 Ma's

RELBAEREREE: TRRBERAARG G- MREREX. B4 MEHR
AR I KL R oK LeE M B, HER ETREY 200km’s PEIBHYEE AR S R H
HRY 20km?, BUTERRZMT=ZASMEMA, B TRPERBTFHES, 181 FHA
(BERMERZ% 7T %) K-Ar 1 U-Th-Pb ZE4E{y4 240—220 Ma, ¥ FEME4S
ZEEY 210—190 Ma, EMIEME R, L AEEMNBABIFEELE T AL 50Ma, L
L SR F & A FEAUE Blo

FACPR B AGEE A IER A AR M TR ESELUES 20km, HIBEMY 15
km’, BRI THAEREBARICBESTHEH. &5 K-Ar EWERN 248Ma’s

EFRTHXERNREY TEALNERERAR ERAA, BRI —HIX 0
W R e R AR, o A L
2 AEAFERE

FLURIRFE E R B AR = R A GER, BEARSRIERAEFEUESY, REE
P E—EAAEANBREEHNERER MERERTTREAMNRBENIET, T
EREhEEER. WAk I EEAAREELE . BEaELE L ERSE ERE.
LB ARMEREAEARERS. BMEMKETMBIRAGE. WEKEEESTWAERK
REFEABREZE RO VEREE CEIA) SRS TR KA %,

HRTFAEHRPRASEAR, P EEAMXASARINE, TEFALBE
BERZBIERE, SEENERA . SSBEERE . BEEAEYS, XXEET Y
BHEKAASERERGERAANA, BEANERKA S,

S EREERAS(GREDAKE. SRORERETELERUED, SRR
P HRILER—RIIZRE. DRSS GEEER, FEFOMKE TE
R OB EEER FEASSEREANSUEERES, TEEETHERE KE.8A,
B4, aBaNEREAES.

MAEREEREEA AR ARECEOERS BBE REERAMEBER
s FEREFYEBERAG.EBA.EAGIER). P AMBE KA %,

BIR AN B R 2B E AR FERS SRR 98 (CIPW) 3IT% 2, HEARK
2piE . (1) Si0, RBFMBREAREA, HHIRAET WA BIA, EEANSEREH
AEEA; (2) K0 &EMRE,RTWAESER Na>K 4, HRKERERE K> Na, E
AR E RS 3) BAEERNPEAR (K 4+ Na/AD DIBEDEEEA(L), 1 KE

1) AER. PEAFBRERNRRESAFONSSHRARMERI. 1989,
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HEREGE 1 (0.90—0.97), HfBEEEMRK (0.60—0.93); (4) BmkEEES, Hei
& P,O0; RERE, BORHEEBMHMBEELGT P,0s (RN 1.57 %, ILMAESES
1.31% % , Bk K 1.50%—2.83% €, KT 0.48%—3.83% ", WILAEEKTPBEREKR
T Bo '

[ Rj:= UL R
FAEES (Ma)
= =8 LRSS
100 0 200km
O Y P
1
15 12
T ©
° ?’ﬁ%‘u L 4 ® 5 &
@ 35190 235h 216 e £l
ceowe O Ti-2 204—234
G ont [ Re m. T e
(5} . = 218, %5
Ts fibﬁ’:
T2
T12&

B1 Al#afHIHR =2 AN=Z2LBAKIARER
Fig. 1 Map showing distribution of the Triassic System and Triassic intrusions

in Yan-Liao Area of North China Platform

a.bic.d RieFBUAMKA, SERE, Pl FIRTFRELEAES A &5 Rb-St SNEFH;
Ap. &% Rb-Sr HHREBMEA U-Pb £t Kp. BRY K-Ar MgH U-Pb £, A
RFIEHERBEASHNBEE K-Ar ZUEER, DBALE K-Ar RER

a, b, ¢, d and e showing the location of Xiangshuigou, Yaojia-zhuang, Fanshan,
Hekanzi and Saima alkaline and subalkaline complexes

A. Whole-rock Rb-Sr isochron age; Ap. Whole-rock Rb-Sr isochron age and zircon
U-Pb age; Kp. Biotite K-Ar and zircon U-Pb ages; other age values are by K-Ar
datings of biotite; there are also a few whole-rock K-Ar ages

3 Mt ITFE MR BT R IR A RE

WETRLREMRLERSERABLTRNOEE (R DHRTRENEK
BLTENEERE MRt il 10 MREE 210X 1074—3117 X 107°, FIRN BA
B 64—8604% s KR E Atk 6 MNEEMY 315 X107°—705 X 107°, BIRI PRA MY 90—1965%;
BEO B 7 ARERL 509X 107°—3368 X 107°, RIRRBUAHY 144—951 50 =N EER
BrIEEES, HE oA 120—2800 4%, i ER T H AR, HULFAmKERER
HERBLBRAR 5—7 %, W OBEANBBEEAAREREGHN 17 F. =1 5REERL
HLfETR K, Lan/Yby & 11.8—123.6, =/NEE A AKERK A PRMEML REE SAashsd
RAEME 2,3, 4), BRERGEA B, K, SHETHTHFEHE, En TRE
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B2 MUBAARESEFEARNRA REE [REALHMKR(ER 1—10 SHERRZ 3)
Fig. 2 Chondrite-normalized REE patterns for various rock types in the

Fanshan igneous complex (for numbers in the figure see Table 3)
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HE/BREBRE
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Skl

La Ce Pr Nd _Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

B3 BREBRRLRBALARNRA REE fFEMRER 11—16 SHALFRR 3)

Fig. 3 Chondrite-normalized REE patterns for various rock types in the

Yaojiazhuang igneous complex (for numbers in the figure see Table 3)
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Fig. 4 Chondrite-normalized REE patterns for various rock types in the Saima

igneous‘complex (for numbers in the figure, see Table 3)

F4 PUGEREREFEIREERBGELERBITEREE (x1079)
Table 4 Abundance of selected trace elements of major rock types in the
Fanshan subalkaline complex (X 107¢)

AR "5 A X # Rb Sr Ba V. Cr Co Ni
VR 50 1011 250 1030 60 147 71
EoRELE 147 1300 2771 450 53 64 91

% BRESBEAE 190 1113 2689 431 61 95 - 96
- ZBREKERS 230 1198 2430 423 53 90 90
BRI 33 2381 321 1143 — 177 138

BREE ' 50 | 7059 175 263 — 3 10

% HREKELRS 436 1255 3289 750 — 37 80
: HEREGEKS .= 1433 | 3348 652 - 34 31

- SINAEAEKSE 370 | 1436 | 8908 810 — 63 50
gg MENEAEKSE 560 — — 600 — 70 7
R EKELGE 436 1002 247 820 — 70 60

= L ERELGEES 189 | 13208 | 21066 115 40 70 80
Sk SEH 245 2944 4166 | 626.5 | 53.4 76.7 | 72.3
HFREEEHB DS K,1962) 150 340 650 | 90 83 18 58
£ OR B8 [ M SE M 1.63 8.66 6.41 6.96 0.65 4.27 1.25

S RRAFMERLFE, ICP Jarrell-Ash 9000SP B4 #7, RSD% = £5%; Rb % FRILIH
o
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(GEu~ 1), HEEMIEREE, MUMRREEEREETH Ce AR,

FANMUEEREAPREEMBTROERE, HETH,KRT Cr L, HEATRE
m TR E. WG AILEAE Rb Sty Ba ERMBTRMI EEITE V. Co, Ni
EFEEHEK. '

LA RFEEMBTRFEREIN T RS ARG R & E522.4 X107,
EHWFEEN 7.5 4, hIERENESEESH 4 M E, U/Th B4 2.5, LHIRFES
B Ko AN RS EARREMIEY S, Ta. Th.Zr Nb F1 Hf UmEESE, (1%
BRI FFIHER 1.7,7,8,12 F1 29 %, b, HMOWMEEBRBEELIN U, Th A
METENSEBELZEERNTESE, BARIGELSZHMXBEHESRA G REER™
4y, T EL YR G BA N AR A A KB M FIRIA RS R R Bk, DM E AR S
AREZERERERRS, IRTTREDEE &S REXDARSFREEE o

%5 HORMAEEELHBITERFEE (x1079)
Table 5 Abundance of selected trace elements in the Saima
alkaline complex (X107¢)

= A g i} U Th Nb Ta Zr Hf

gy AE WA RS AR 21.9 58.2 123 3.0 993 54.9
_— ERE S IE R 11.3 41.6 90 2.4 1602 81.2
EEOEKE 9.5 38.5 59 2.7 802 45.9

=] HEBAREBELE 20.2 67.4 90 2.6 925 53.1
=1 BEBLEEELRSE 37.5 68.5 367 9.5 7889 482.9
- B LESAELRBRETEE 47.5 33.7 | 370 7.7 8101 513.9
=Rl EEEBARBELE 122.1 129.6 374 6.3 7690 399.0
O ERREESEY 22.4 56.8 119 3.3 1695 92.7
HWRPHEE(ERBER) 3.0 8.0 10 2 200 3.2
ERPHER/HERYGSE 7.5 7.1 12 1.7 8 29

BURLRIR: #1215 *URHEREELHRRES A AREKFEL[2],

4 FEILH X B i A i bR 3 L
41 FMEHRRTS
ANEG SO, NafeifkmAmfl, Eh=AaREMSEYEE, MmENX
BEAEE LB, WlaadEEaRsmEREN CR 6), REERKARKNES
(T075.T127) 60 EHEEIN, AR 6°0 EX + 6.24— + 6.97%, BIBIRE ¥ &
SRMETEE, fLlEREAMEET ARMNERRREIFTX SR, S THEEH
HENESR, BRI —BRIAARESET, AN XRERO LB ERL, MERE
B EBREEENNIGETERN. EFNERTERELEMNNS RERLERS,
Fritidi SRS R EESEW RS S, T REY R RERBENEERE
Z—o BIWAINREBBENHE XRE.SAFETBEERSE P,Os SE 5K 0.55%—
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g6 WLpEEREFLEEARGESS (%, SMOW)
Table 6 Whole-rock oxygen isotope composition in the Fznshan
subalkaline complex (%,, SMOW)

| T
B o= l b= e gto ! o9 £ 3l 5*0
M302 ey et +6.6 T066 HANENTEEE +6.66

|
M309 ey e +6.24 | T075 SO ERALERE +7.89
M323 ERE § +6.97 T334 L ERELGER S +6.62
M325 L et = 1 +6.72 T127 FEEgE +7.50

SE: AERAFHRRBERMEINE RS £0.2%0

0.70%%s FIN, BRAEATE, HBEERTHUSRALR LS IHREABEERR
EE% MRIESLRFIAL: R IR B S &R0 200 X 107, M E itk b 38 SRR R
BURREL A0S, AR & 724 P05 24 1.5 % —2.0% [l K RE R 5 2, (EAREE
BARAI R T P P,0s 4 1.5%—2.0% BYEIR, K i A B & B R T 200X 107,33
HHEEE 1% FribadBmKEERE PO BRI, HaBkRBEERS PO Bl
T 15%, RtEBEBHERXEERNIEXEE BN

A A REE BRHT T LIL S SRR IR E KB RN LB a it X DL
HBIHMHEE A REE BEE(508.5X 107 )RERMAR REE FE, PLMKFRESE
AR REE INBCEHFEE(834.5 X 10 )FISEHFE (507 9><10"") REeMsins

1

KHEE. A Denis M. Shaw!"? XFHiRNEHBEaGRE == Co = Do + F(1 — P) k

Gilbert N. Hanson"® ZA&NE W-HEREBEMAEMNW KIE, il a8
PERMEE (55% Ol1, 25% Opx, 15% Cpx, 5% Phl,) (FHA=ZAEEBEH), L
$8% REE FEBIERRIRG 2 71 HE. SRFPNLSEERFEHRSREL D 5K
BEE <1.5% ETENNZY, AEBIBAAFWE, NEBLBHEE <2%
i, Btk DMK B AR B EAR SR, ZELSEERFRERRLERS >2% B8
KEBEEN~Y, NERERFES REE FEERNRAN 8—10 &, Kt#ERNLSE
BhRRERREES REE B L%,

$& Gunter Faure™ FyBTELHIET, FLILABRI LSRR “Sc/%sr Wil (GR 1) 7
BRERAAEREERZN. ERXAMSENVMBHLENENSXREREHRZXREH L
(B 0.70280, )53 0.70386 AR RS, HEl—BING, EWMREEN SN EIERKE
FEFE MR AOTE B BN XN B ERT T, YL TER R IS, EERE (1) B4
HMARNBBFELRNREEG; Q) EAaDEETESEF RNEAKEBRMIIERE, o
HEENESYRELR, £A%H ALO, & SiO, SBEMNE S, Fe,0, + FeO K MgO R
BAR, To LR E I IEm; (3) kA ERNEE. AN 60 E"H R
Phse B AR, RIENHIIL R SRRt 2 TR S NER
LA RKFEe FEOUN IR BKE ES A S 5, 2 ImiEs bR &8s &N
PRI, HILJEAET Rb/sr BEE W, SR RNERAERE “Sc/r 4057, .
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5 EFTE, BIS AR, REE MK RTE RHIRASE, AR A A R WTFI, UG
WU R BRI A TS SR M 40 LA AR B R e L
WERAT REE SR ETHAN THIBL RIS, HEXRTRAE
R A R,

42 FMLMRESBEWUMEBHHEREEL

EREOLRRRILAOBE S, FLHX =AML EFNET, HHZEE
oA SRR o AN S R, B R TR
— M B O FF 86

BTG FERNTES, SEHTHE ZAEHEEN TRERAN R, £
RACLHX BG40, ERARPA T EARER, BYERE, FRUZ LIRS
PR T 5 o = AR R R b U 1 = % R0 3T 76 R T R A R T
BRI = AL R AT O ST, EE RS R SRR, ERRK
FERRESIHED. LESBRSBRK-LRARRLARFLES, 156
BELE 1o BB RE, B— AUEBELRO R, B, f =R %
—HUSER MBI RHOT T BIER AT BT H)  R R K o

EARIHEH, L =BG Z AR LSS5 ST REH2Z N RERE S, JIH, 7=
BREGTEN LA, B EEEFTAELY FR-TRBHE L= 845G 045
MBS DEAN, K5 TRPEEAGEZ AN BAEREL, LRAL LA
GAAOE S EENEARENRAERES, TATREESIRT A% HbE
WE-SHEWAM, SIS FERES, BLFERNBERES, Y EHEE
SR, ERTX D, L= B, =855 6B G RIERE AR B,
EIIRRE LB,

FERACRIR, R SRES T REER—RRRSTEE, R E SR, HUass—
5090, FERRILMD, EMETCHE LK, &N RBEX S AR TAT R B A B, BAXA
SR T B A e AR ROMTE o R 52k R SR R RIS, R AR
BRI RVE BRI

AERLHRIE B RB B R DAEI, MEREPFNBEERS (219246
Ma)* REKRBERBS (190Ma) i LA B R TRE (240—247Ma)>, HER
BABANT RS (207—208Ma)", BIRSILTHKE (214 M) %o it LHTER 2
K-Ar BUFERHRIE, SEIFIHEI 245—190 Ma FHILAA0 AR 240—
190Ma (K-Ar, Rb-Sr %1 U-Pb HORIEMEHK, HoRO%H MOMEIERED =
BRI

55 L BTR, HUB MY 2 B B MBS e 2 LA A A UK A0 R
HIRE IS S RED W, BRRA T RBIOMEEHRAEET = LR
3k, HX R MR R E DB A S AR ZNELTE, EoARML H=E
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GEOCHEMISTRY OF TRIASSIC ALKALINE OR SUBALKALINE
IGNEOUS COMPLEXES IN THE YAN-LIAO AREA AND
THEIR SIGNIFICANCE

Mu Baolei and Yan Guohan
(Deparimemt of Geology, Peking University, Beijing)

Abstract

A number of alkaline and subalkaline igneous complexes were discovered in the Yan-
Liao area in the northern part of the North China platform. These complexes were formed
during the Triassic age according to their isotopic ages (245—190 Ma). The geochemical fea-
tures of the complexes are as follows: (1) SiO; is undersaturated or very unsaterated; (2) most
of the complexes are rich in Fe, Mg and K (K/Na=1.1-—30.7), and the content of P.O; is in
the range of 1.50—3.86 wt.%; (3) incompatible elements such as Rb, Ba, U and Sr are
abundant; (4) the complexes are characierized by EZREE=210—3367x10-°%, a high LREE/
HREE ratio ((L2/Yb)ewa=11.8~—123.6) and a linear REE pattern without Eu anomalies in the
chondrite-normalized abundance plot; (5) the initial ¥Sr/%Sr of ratios of the complexes
range from 0.7055 to 0.7057.

Petrological, major and trace element geochemical, and Sr and O isotope data indicate
that the magma that generated the igneous complexes might have originated in the altered
upper mantle. Judging by the distribution of the Triassic formation and their characters of
tectonic deformation of the region there should have existed a tectono-magmatic  zone in
the Yan-Liao area in the Triassic time. This serves as an important evidence for the exist-
ence of the Indosinian movement in this area.

Key words: alkaline and subalkaline complexes, geochemical, Yan-Liao area.
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