W32 B 4
2005 4 11 H

o
GEOLOGY IN CHINA

ili} J5t Vol.32,No.4

Nov.,2005

FERIR Rkt X BB E I m R ar
Bk L FHHE A B4R

%53

FhEE

TEF

F B3 o9 R

|

(I KERFRFAFEBLHRFR G EL 710054;2. 50 H 0 FRAER  HF 2 M 730000)

RE R/ M IX 5C FHH U /K T8 25 J vh 6 25 90 2 2 B8 AR M A — W IR 5 — IR A, T AE 28 o e
HETE A A MR (N ) A — N — A7 B DA A, 100 5 4 1 [ VR 2 S0 3 97 St — v 3 2

B ER AL R R B S TH 3 X A R, oo R B 2 REE TP B —LREE B s 421 | it oo
TR 1 A 1 Ak 0 ek I DR MORB A o fh ek 99 L (04 40 A R XA AR AR B DL, 5 48 KB F 3% A JG K (LILE)Cs.,
Ba.Sr.Th U TiAHX 5 # Rb K FI&%58 7C R (HFSE)ND P Zr, Sm Ti MY, W7 [a] U5 A 5 0 fh i R RRAE i 7T
) 7 PRBE A ) R FOTE T S AL i R O T BRI AR R P M AR A 1 TIMS WA A U—Pb R0 AR
#%9 (507.5+3.0)Ma , R T A TR I TE BUIS AR | 22 W] PG Z2 08 b Al & IR EL 5 30 09 T8 BB A 1 € | 1) A4 48 7%
HH DS T 0 2 2 S AR I ol 0 2 A ol 10 Y 7= A S IR 25 9365 3 ) e B Tl Ay i 9 skt — R SR B A

X B OWIEARSSE MR BN B A U-Pb Y Rl AR AR ROKHL X T 2R 04

FES S, P588 .12,P597°.3 XERARIREG A

P28 U4 K i DX b b 5 sl e JRU R A %, FER ) 1 o
LUS RS AL = S I B | e s R I g DR e e
(AREITIDRUER rpéo e D SRt e AR vabic o S S ) B s
S B A i SR 0 RS P A S B A e A S TR,
T DAL TR 3 A A2 0 T 1A T e |
SEHEHRAL B S P LAl Z A REA AR R 2 b mA 2
X HMEFZAL ) B TIRAB AR S 5 T B 2 1)
ReSmim el &% a AL R 4
¥y K iE A5 AL A e LUK S 1 3 7 S ) ) o S —
EN 1IN Y L EPN PN bR S SRR I AN G =R LI K PN
Fili 2l 3 2 25 T R B Al M S TR, AT - B R B

AT A G 2 0 TR Ml DX A S DX 3l )2 AR A M A s 45
7 T B TT B PERT 58 TAR AR WIS 58 T R AP R Al 5%
TR AV XU T —4F LA AE—FIF—ilf A 2 1
IR AR AR | BB A JENED 3SR B A S L KO
W= AP R O R T ARTEBEAT ROK TR 1:25 71
DIt SR A AR, T T IR K I — U5 T — A ) 2

Y #5 B 8 :2005—-02—17; B [B B #5 . 2005-06—15

MEHS . 1000-3657(2005)04-0529—-12

Sl ot S E AR SRR EUR B R — Rl A 2 TR
AL T ML 2 R LA R T AR — s SRR o3 D v T B B
7 S 2 T S BT RN S R U 1) 2 A R
FRMEA A —IF R H— RN A T, JRE 50 THE—
AR 7 Ry < LA B TN I — A 3 I8 O 45 o 3t
IR T AR A IR AR, h T S i 2 A o TR i
201 T e AU AL 1 AL AL A cE , BUE AT
S LI A e B T S R A DR A ) A 3 2 R B B2
TN PG ZR 0 A AR 3 LU 2 A | S A A 35 I R AR Y 1E A A
P AR DI B[R BERR A 3k 678 JBT VR I 4 5 A DK TR 43
AR5 )2 AL R 3 A A R AR K R R 2
TR R E RO E AR AR R (B 1) BEVILIGE T8
TR B 3k S R 2 S A 4t 3R A 2 R RIAR AR SR BB
Itk HIE B i 44 3 PR AR 3 5 AT TR R,

1 XBb BT
K e T4 B K T8 5P I A R B A A T

EE&TH . HRAREHIESTE (40234041,40572121) HH TEREH AT E A0 H (104175) F1H FE TR A J5 357 K08 A

T H (200013000154 ) %8,

EZ B 320000, B 1963 4FA4E Tl 24 | 32 I S48 s b T 2 R DX S8l I 2 0 9 ; E—mail : peixzh@sina.com,



530 h E5|

20054F

elhse )

4

HEEEH

e S E
A00kra

""" (Vi el A
e NN ETE.

o i
P

i [
PR Tt

N

ok 4T o ARIIRE O e
ORI

e B N T SRR RN

Rt +
" R + +
N oA T T r or r v o W -
RIS NL Y SRR SR

‘\ k. A T T T T T T P
NNNCNNNE e e T NN hee; i NN
R N T R R RS SRR AR N NN N N

P11 P 53 0 S K b DX ST s %]
1——Bi A 20— A IR R 3— LIRS R ROMERE  4— 1 e 450 &7 G UBE B 20 5 5— 8 43 8 &7 S 30U Dl BU BT
66— YR EE G VG DUKRE ;7— T il A2 F 20 B8R ek SOl 8— ol A 8 2 T A8 0T 14 )8 25 0— il 2R R REMEV R
10— Pl A R ABFREE 11— T il B S FHEIBSUE 12— Rl AR R IHSEA 4 13— ool RS A 1 14—t ool RIS 5
15— BN STHIAE B9 4 5 16— M6 i HEL 2R 300 — WL 0 W 300 A B 2 5 17— I AR IB DA K — A B DA R 5 18— il AR A B W A — R I
19— T AL b i 1A 5 20— ol )2 / 7 )2
Fig.1 Geological sketch map of the Tianshui area, West Qinling
1—Meso—Cenozoic ; 2—Carboniferous ; 3—Upper Devonian Dacaotan Group ;4—Middle Devonian Shujiaba Group limestone unit;
5—Middle Devonian Shujiaba Group turbidite unit; 6—Middle—Upper Devonian Xihanshui Group ;7—Lower Paleozoic Hongtubao basic volcanic
rocks;8—Lower Paleozoic Huluhe Group meta—detrital rock ; 9—Lower Paleozoic Caotangou Group;

10—Lower Paleozoic Liziyuan Group;11—Lower Paleozoic Guanzizhen ophiolite; 12—Lower Paleozoic Taiyangsi Formation;

13—Mesoproterozoic Kuanping Group ; 14—Paleoproterozoic Qinling Group ; 15—Indosinian granitoids; 16—Late Caledonian—early Hercynian

granitoids ; 17—Caledonian diorite—quartz diorite ; 18—Early Paleozoic deformed gabbro—gabbro diorite; 19—Deformed granite ;20—Thrust and faults
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Fig.2 Deformed enclaves and oriented fabrics of dark—colored gabbro in the Zhaojiamuo metagabbro diorite

at Guanzizhen, Tianshan
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Table 1 Major element(%), REE and trance element (ug/g) compositions of the Liushuigou intermediate—
basic igneous complex and Baihua basic igneous complex from Tianshui, West Qinling

Kb 5022/1 5019/2 5325/1 5116/1 5116/2 5116/3 5116/4 5116/5
HARBIR WKVE Ze A HAEAH
FABER | MR DRERINEE BNKSE | A AR PR PR AR A
i WK b7 R0 A LB A LB A LB A LB AL LB
Si0, 5247 55.94 61.74 45.18 43.08 48.32 52.48 46.10
TiO, 0.88 0.37 0.30 0.30 0.24 025 0.76 0.84
ALO; 17.73 15.86 14.42 11.71 13.83 15.45 17.29 17.24
Fex03 3.76 2.57 2.02 5.94 429 3.02 3.62 4.65
FeO 5.96 7.99 5.18 6.08 6.64 5.00 6.98 8.00
CaO 11.76 8.86 9.60 10.24 10.84 11.93 9.55 11.92
MgO 3.92 4.86 3.80 16.09 16.00 11.90 5.07 7.52
MnO 0.247 0.176 0.08 0.19 0.17 0.16 0.18 0.23
K20 0.20 0.19 0.10 0.29 0.14 0.12 0.19 0.15
Na;O 1.52 1.96 1.59 1.02 0.84 0.83 1.75 1.46
P,Os 0.416 0.061 0.04 0.08 0.05 0.05 0.11 0.16
IOPN 0.90 1.04 0.68 2.28 3.36 2.12 0.56 0.76
R 99.763 99.877 99.55 99.40 99.48 99.15 98.54 99.03
FeO* 9.34 10.30 7.00 11.42 10.50 771 10.23 12.18
Mg 53.96 52.01 56.65 82.50 81.11 80.92 56.41 62.61
Cr 9.10 72.1 50.6 478 427 362 32.0 26.2
Ni 10.0 18.1 16.2 234 222 124 9.25 10.5
Co 22.1 27.6 17.4 69.6 68.8 40.4 27.6 39.0
Rb 8.0 6.4 3.95 8.50 4.60 3.95 3.90 2.50
Cs 438 46 2.85 1.75 1.55 1.30 1.25 1.35
Sr 390 84 176 115 244 251 302 812
Ba 61 34 138 349 58.2 63.2 98.1 675
A 330 280 199 191 123 147 294 393
Sc 21 44 36.8 324 484 439 61.8
Nb 8.9 1.4 1.38 1.05 1.07 1.04 221 2.70
Ta 12 0.5 0.5 0.5 0.5 0.5 0.67 0.83
Zr 84 51 42.7 48.0 39.8 40.8 62.3 59.8
Hf 2.7 1.5 1.37 1.87 1.50 1.43 2.05 227
U 2.0 1.4 1.33 1.00 1.16 1.00 1.13 1.00
Th 5.0 1.7 3.34 1.74 0.12 0.96 0.56 0.68
Y 22.8 8.76 8.26 485 4.03 8.96 19.8 2.4
La 213 1.96 3.65 3.23 15 2.00 7.19 5.66
Ce 352 473 6.24 4.49 222 3.68 15.2 13.6
Pr 435 0.89 0.88 0.5 025 0.71 221 2.15
Nd 19.6 3.53 3.35 2.67 1.89 3.72 10.70 11.9
Sm 4.10 1.05 1.13 0.73 0.61 1.16 3.18 3.73
Eu 1.35 0.36 0.33 0.28 025 0.38 0.90 1.07
Gd 4.61 1.15 1.26 0.98 0.78 1.48 3.52 3.99
Th 0.74 0.23 0.24 0.18 0.14 0.25 0.62 0.74
Dy 4.83 1.66 1.66 1.24 0.99 1.90 4.29 5.48
Ho 0.96 0.39 0.43 0.25 0.21 0.40 0.93 1.08
Er 2.74 1.17 1.26 0.64 0.65 1.25 2.82 3.42
Tm 0.42 0.18 0.18 0.092 0.09 0.19 0.44 0.48
Yh 2.50 1.17 1.17 0.61 0.47 1.11 2.57 3.08
Lu 0.33 0.15 0.20 0.096 0.086 0.16 0.36 0.43
LREE/HREE 5.01 2.05 243 291 1.97 1.73 2.53 2.04
REE 103.03 18.62 21.98 15.99 10.14 18.39 54.93 56.81
(La/Yb)n 5.61 1.10 2.06 3.49 2.10 1.19 1.84 1.21
(Ce/Yb)n 3.59 1.03 1.36 1.88 1.21 0.85 1.51 1.13
SEu 0.95 1.01 0.85 1.02 1.12 0.90 0.83 0.85

VE ¢ b e b A SR LB M B S A I O A AT
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Fig.3 Diagrams of basic and intermediate—basic igneous complexes in the Tianshui area (after [15~17])
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Fig. 4 Chondrite —normalized REE patterns (a,d) and primitive mantle —normalized (b,

element spidergrams for basic and intermediate —basic igneous complexes in the Tianshui area

e) and MORB —normalized (c, f) trace

(chondrite —normalized data after

Boynton, 1984 ; mantle—normalized data after McDonough et al., 1992; MORB—normalized data after Pearce et al., 1982)
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Fig.7 Zircon U—Pb concordia diagram of the Liushuigou
gneissic gabbro—diorite (sample QL46TWO01) from the

Guanzizhen area, Tianshui
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(sample QL46TWO01) from Guanzizhen, Tianshui
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Geochemical characteristics and zircon U-Pb ages of island—arc basic igneous

complexes in the Tianshui area, West Qinling

PEI Xian—zhi',LI Zuo—chen',DING Sa—ping*,LI Yong', HU Bo', LIU Hui-bin'

(1. Faculty of Earth Sciences and Land Resources, Chang’ an University, Xi’an 710054, Shaanxi, China;
2. Gansu Institute of Geological Survey, Lanzhou 730000, Gansu, China)

Abstract: The Liushuigou intermediate —basic meta—igneous complex at Guanzizhen, Tianshui, is composed
mainly of metagabbro —metagabbro diorite —metadiorite, and the Baihua basic meta—igneous complex consists
mainly of pyroxenite —gabbro (—diorite) —diorite —quartz diorite. They form a relatively complete comagmatic
evolutionary series. The geochemical characteristics of basic to intermediate—basic igneous rocks indicate that they
belong to a tholeiite suite. Their chondrite —normalized REE patterns are of nearly flat and slightly LREE —
enriched type, and their primitive mantle —normalized and MORDB —normalized trace element spidergrams are
generally similar; the LILEs Cs, Ba, Sr, Th and U are enriched, while Rb and K and the HFSEs Nb, P, Zr, Sm,
Ti and Y are depleted. All these show comagmatic evolutionary and genetic characteristics. The tectonic
environment discrimination by trace elements reveals that these igneous complexes formed in an island —arc
setting. The TIMS single—zircon U—Pb age for the Liushuigou intermediate —basic meta—igneous rocks in the
Guanzizhen area is 507.5+3.0 Ma, representing the age of these igneous complexes, which indicates that island—
arc—type magmatic rocks in the north zone of the West Qinling are Late Cambrian in age and also reveals that
the timing of subduction of the paleo—ocean basin represented by the Guanzizhen ophiolite and resulting island—
arc—type magmatic activity is probably Late Cambrian to Early Ordovician.

Key words :basic igneous complex;geochemistry ;island—arc setting; zircons U—Pb age ; Early Paleozoic; Tianshui

area; West Qinling
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