ELEDR e m i i GEOLOGICAL REVIEW

Jan.

FECREAMMIES LRENSILRE

CECRNE S SUES S-a o SR 3 3 A D S
1y o R 4 5 M 7597 P %2 710054
2) I £ ¥ DM A B T K 83001133 T 4% K A 25 B 7 57 810012

MERE REC R P W R S B I 2R 8 R B A% T BT 1L b I RS HE IR H W HE B A St X 8 T
RN 3 B W RIS S e A AT 3R B A PR TE P T 1 S A BN SR L iy B P T R AR P o . E A
MR AL 27 AL T B L AR BB AR B A T R R A R R (8] TE Ry R R A R R AL TN K
AR TINKA BN R IE R S X TE MO LR AR EfL I b B Rb. Th.Ba B4 . M %0 &K Nb. Ta B1
TR AR R TE R £ OCR BRORL UG AR HE AL IR P LREE & 4 HREE 5 1, i 28 72 3L 9 0 69 500 - i 00 s 25 A0 1B A
— 2 ph kL 2 Je R ZA (R R R b R Y A R ) BB SR A L I AE B R R AR 3 A S R B R
Wy A SCHT SRR B IR S IR AR TR T il f88 3 L1 78 b S 49 SR U 7 AR EL A T G W, BT A S T i LR

Vol. 54 No. 1
2008

e ST R B il 8 1 ) T S AR
KR REC; RRAM; RAS: fifEEl

ARE A R T 245 (A 1 8 AN D I T o
C&HAT T REMBER TAE, 228 K EF (2000010 H
R B B bl i L AR AE B i R A B B
T BRI e R R b 0 AR e e B
JNAE (1999 R s B B v I 344 22 300 e 4 2 433l
5508 oo AR L AR R U RO T PG B Y 3 Yk A 4
BEGFAAFAHITH; P BAEE (19D NN ARE A
A& v A ARCE IR S (5] B B TR B 3 1 3R
K5 3 T4 55 (2002) 2Ny e 38 B — 75 B 20 (24 440
~400Ma) 208 AR B C £ 5 A B BOE B—
ML E AT RS WA TR IR R, &k
T LA Y A 5 R0 7S 45 (2003) % 45 B BT 4 7 E K
1 e A N S SN % NI Sl =2 B VS I R [
O AT ArEEAE I Ol 420 4 AMa, S5 AR R Ry 416 £
21Ma, A Ry Bt AR ORI AR B & B A 32 1K 3R 5
b il Je g 3 A 3R 5 B A 5 (2005) DAy B L /22 4 18
¥ g 45 T RETE T A VR AL 40 5 K = ¥ 5 (2005) X
ARRECHEARLEH X 255 g 4 SHRIMP
U-Pb I 5& 484y 419 £ 5Ma, 42 K ILUE B 7 18R
401=6Ma, I TN AR B b DX A7 A B ol 26 A Y 3 il

e, TR B RIERR AT A8 Il m R
R ARF 3 Bl 5 B 5 3L 2 A 45 (2006) X 7R R G AR 18 3%
A LU AR B B % 5 R T R A R R AR i A S A T
AELEHL ) 403, 347, 2Ma il 394+13Ma,

1 REGHREAEMRA SR HEX

2 H ATy b, m B AR K W, R A 400 ~
416Ma By A 119 Fifi P AlE 988 335 L, 7F 28 08 165 1Ll G {gt
ROAE, 20045 HAR4AE,2005; 5K 8 85 46, 2005) (4B 3% 1L
(B I 45, 2007) S8 3K K 25 b 2 (R AR 5%,
2007) (BT 7R 43 1 ORLHE 555 2005) H X HR A BT R 30
TR IR 28 3 114 (CE 48,2007 B 9245, 2007) K 1L
¥ 1 (b K 4. 2006) B 19 B BFSEIIE 52 3 )2 . 18
7R B i X2 B 3 1) A i Vb BF 9 AR 2D R AR A
2B Y 5 AR AR B S R AR E R A A T
Xt 7R B 3 1L A i A R A T T A TR IS A ] 24
TP M X KA IR, a0 4w RV 5 AL ) BF
58, O WFoE 45 AU B L 7R 78 1 A 1R AR ZS e 5
.4 T & M H T 4B TR NS % (Mustard
R, et al. , 2006),

AR SCA v [ A R A R B AL A XS A b B £ A WF 9T I E (485 200313000010, 1212010510110), %1 ¢ 25 T fig £ W

(J45C004004) 75 H (445 19991300009191),%1 =

25 J7 A5 Wk B i (J46C00400 D) "I H (42 200113000059) ,“1 = 25 J7 i B K H 2 1%

(J46C003001) ™30 H (45 200113000058) , 7 ik iy JiL Aij 98 % 20 3 vy 2B AU A 7 — 7l b B 25 5 R 98 000 H (45 1212010610102) 9 LR .

W e H 39 :2007-06-06 ;B[] H # : 2007-10-12; TTAL 4 48 W I .

PR A AR, 55,1965 4R A . B o A SR 36 R PR J 00 A9 A . SEIR b L - 710054 P4 42 7 ACTH AR B 438 55 HLIE 029 — 87821954

Email: xazzhenming(@ cgs. gov. cn, xazzhenming(@163. com,



2 by

JB

PF 2008 4E

it

AR U8 20 3 )2 A AR D AU /N B 43 A
(A5 L ve A2 (Do b)) L RALAE R 2H (D& B] H P2 )
W RHERLD Mg, MR ELNRA S R
N, H A FEIE KRG R RS LA
A T VAR AR AR T R Y B RE L R AR LB R b b A
{14 PG 3B AR 7 7 B A2 (D2b) B 1 T H X % B T R
Ve Fh A2 AE 88 F A5 T8 /R B 4% V5 L B Z- 4% 1L b
WS FCIH R T B A A% (&1 1) AR SCHE 506 H
AL 3 17 B DL B A A SRR AR (R D T RS
DAFR T AR B i L A A 00 10l 4 e o L ot R e 8 s oA
TRUHZ X © % BF0B & BLAY 45 F i R 19 98 B AL
il HR A R AR

2 WX Rk L i

f £ 5 b DX 19 L2 S T E L X ) 1 A 5 AR
e oty A= R B R i 120 % o e e A8 R s Bl 2 Ak
L 975 2t il 22 1 5 35 S FE IR H X LTS S ERh
SRAL L LA DU AN S5 e J2 MR LB R 20
ks — e Tl M2 2 b B A KA .

KO EAR AR T A 78 B A4 (D.0) B A B
L LR BRE R, TEAR R AT R BOK
A2 R AR LM B (Favosites sp. ) 58 F—rpjg
FhE A A R R 2 B kLl e R e AR e o R

R A,

EORBERA . Zila  LRZ A 2R
LA e A1 8 22 S8 22 RN S50 A i g il b

KA LR A B KL R T 2 D T UK i
FH B AR S Ll A 5 52 AR, L 22 YR 2 9
LA B AR 1] 2R 2 ok 20 9 DA AR
A0 0 F A TR B s R R S A R R 2 A R
L% 2 ) o LA B IR — ORI B i I P )
HEpk AR AL, S K I Bl 75 208 Z2 R Bk s =g %, 1]
58 55 48 A KA L o R 7 ) e 1) R B T AR
oo ZRAEN BT i UL =2 K s B bR
W= i Dt A 2 s KR s B
DUBLR KL i Bl 4 i . 72 DU s B s AL vy WA
PJZ Kl R BB 2 s R SR BE K A
) S 9 PR R O B AR L SR R D R
S —UURR I KL B RRAE

ft £ 3850 3ty DRI AT 168 TR SR WAL DX G R — R R
T AR [ B ORI A ) AR B AR
TLRERPRETRATR G TR E &M Lo
KXo PRI BB L EE . KA AN
7 e 3 5 ) S A R T

Kl B T8 5 A 3 R B o AT s KL oy A AE

88° 89° 90° 91°
EES TN p
ISP Ly 7 SHRIMP U-Pb 407.7+7.5Ma
i s i\ 2%
372 DISO /_/ D[(SO "ﬁ’ﬁtjuxiﬁ\tmﬁ& ]|
D 37
D s b ~
ey
KT R RN v D,50
YO o SHRIMP U-Pb 408.3+5.3M
%
) +
D,§0 Ar-Ar406.2+2.6Ma
U-Pb 403+3Ma ¥S
/517]//\ L
Ky, i

AR 0 ERY
{ i OB By v Ry ;\Qﬂ’& %
. ) ) b
88° 89° 90° 91°
K1 RECHXEA S KHFARFERE
Fig. 1 The map of the intrusive rocks in the east Kunlun area
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Table 2 The data of geochemistry of intrusive rock during Early Devonian in East Kunlun
B2 | 116 \ 1556 | 12-3 \ 12-4 \ 12-5 \ 12-6 \ 12-61 \ 12-7 \ 12-10 | 5215 \ 6103 | 3105 \ 3208 \ 3209 \ 5094
AL | RPERIERTY Bl JR A 1L Ik BEHR A e A o B I A
HAO | Rm | W | K A | Wrm | Wn | A | R"E | KB | KX 1E R A% | AK | Ex | K
| INKE | IS | KA | INKE | IS | KA [ INKRE | IS | KA | INKE | INKRE | KRS | INK A | INKRE | ERE
SiO; 60.34 | 61.10 | 66.97 | 58.21 | 63.62 | 63.25 | 55.97 | 64.93 | 64.93 | 67.98 | 67.96 | 59.94 | 55.39 | 60.71 | 70.37
TiO, 0.51 0.41 0.61 0. 83 0. 65 0.48 1. 10 0.49 0.49 0.76 0. 54 0.73 1.63 1.19 0. 36
Al,Os | 17.18 | 15.65 | 15.57 | 15.48 | 15.55 | 16.43 | 14.38 | 15.89 | 15.74 | 13.56 | 14.32 | 14.84 | 15.91 | 15.82 | 13.43
Fe, O3 2.35 1. 56 1.42 2.69 1. 97 1.58 3.22 1. 89 1.52 2.22 0.88 1. 80 1. 86 1.74 1. 48
FeO 2.65 2.65 2.05 3.25 2.55 2.63 5.65 1.72 2.10 2.73 2.98 3.73 7.04 5.82 2. 60
MnO 0.17 0.13 0.12 0.19 0. 14 0. 14 0. 30 0.12 0.12 0. 084 0. 05 0. 086 0. 14 0.13 0.07
MgO 4. 88 3.77 2.02 2.72 2.94 2.30 5. 64 1. 83 2.18 1. 64 1.52 6.51 4.02 1. 63 0.78
CaO 3.68 4. 84 3.94 5. 49 4.19 5.29 5.77 4.93 4. 46 2.82 2.64 4.53 6. 94 4.06 1.58
Na, O 3.55 3.42 3.42 3. 80 3.50 3. 94 3.26 3. 94 3.76 2.62 2.69 3.15 2.96 3.49 2.93
K;O 1. 38 1. 50 1. 64 1.75 1. 90 1.33 1.13 1. 46 1.33 4.26 3.73 2.95 1.95 3.83 4. 64
P05 0.16 0.09 0. 10 0.19 0.15 0.12 0.24 0. 10 0.09 0. 26 0.24 0.12 0.43 0. 36 0. 16
LOI 1.92 3.78 2.02 3.47 2. 30 1.77 3.13 2.23 2.49 1. 25 2.12 1. 80 1.58 0.99 1.78
Total | 98.77 | 98.90 | 99.88 | 98.07 | 99.46 | 99.26 | 99.79 | 99.53 | 99.21 |100.18| 99.67 |100.19| 99.85 | 99.77 |100.18
Mg*# 64. 8 62.6 52.2 46. 3 55.0 50.5 54.3 49.1 53.1 38.4 42.0 68.7 45.4 28.4 26.3
Nap, O/Ko () 2. 57 2.28 2.09 2.17 1. 84 2.96 2.88 2.70 2.83 0.62 0.72 1.07 1.52 0.91 0.63
c 1.4 1.3 1.1 2.0 1.4 1.4 1.5 1.3 1.2 1.9 1.7 2.2 1.9 3.0 2.1
Cr 29 40 217.2 43.6 5.0 7.5
Ni 22.5 22.3 64.3 31.3 6.8 4.5
Co 10. 8 10. 5 19.6 21.0 10.7 5.1
Sc 11.1 11.1 13.8 23.4 16.8 6.4
Rb 32.8 27.6 52.3 46. 8 42.9 27.0 26. 6 45.1 40. 5 195 152. 8 127 85.9 144 267
Ba 337 255 334 425 379 328 244 426 355 580 865 591 386 1550 343
Sr 415 338 407 337 323 354 338 350 340 148 164 596 383 298 87
Ta 0.37 1. 00 1. 46 1. 37 1.41 1. 24 1.76 1.17 0.82 0.5 1.1 1.2 1.5 1.6 2.3
Nb 5.3 7.2 10.1 10.9 10. 1 9.5 20.1 9.7 12.3 14.7 14.2 9.4 21.6 24.5 17.2
Hf 5.3 3.1 6.2 5.2 4.7 3.9 8.3 3.9 4.3 7.1 5.0 3.9 7.9 12.4 7.1
Zr 129 84.9 202 165 120 133 248 125 130 281 219 140 481 644 245
Y 13.58 | 10.58 | 18.64 | 13.12 | 12.25 | 14.90 | 29.26 | 11.88 | 12.61 | 32.96 | 19.94 | 17.03 | 56.17 | 42.79 | 37.08
Th 4.3 4.9 9.8 10.9 10.3 6.6 17.7 9.7 5.6 14.7 18.6 18.1 5.3 7.1 35.9
dSr 1. 29 1. 35 0. 87 0. 81 1. 27 1.19 0.48 1.16 1. 29 0.24 0. 29 1.05 0.28 0. 30 0. 10
Sr/Y 31 32 22 26 26 24 12 29 27 4 8 35 7 7 2
La 12. 82 8. 43 27.72 | 22.65 | 15.79 | 18.67 | 41.71 | 18.25 | 15.83 | 27.91 | 27.25 | 26.80 | 54.19 | 39.55 | 37.64
Ce 24.39 | 18.79 | 41.59 | 39.95 | 23.71 | 23.33 | 59.66 | 26.40 | 23.99 | 61.37 | 54.72 | 57.56 |122.90| 87.26 | 83.53
Pr 4.61 4.60 6.08 5.97 3.53 4.42 9.13 4.74 3. 86 7.60 7.01 6. 89 17.46 | 12.72 | 10. 44
Nd 19.05 | 15.12 | 23.15 | 18.64 | 11.95 | 17.15 | 37.71 | 15.42 | 12.76 | 26.23 | 24.95 | 22.92 | 66.33 | 50.01 | 37.23
Sm 4. 00 3.49 4.74 3.63 2.38 3. 44 6.79 2.98 2.84 5.97 5.46 4.91 13.87 | 11.77 8.62
Eu 1. 10 0. 82 1. 17 0.93 0.73 0.97 1. 39 0. 85 0. 85 1.14 1.43 1.11 2.64 3.11 0. 94
Gd 3.70 2.85 4.61 3.33 2.39 3.42 7.00 2.70 2.83 6.12 4. 84 3.99 12.62 | 10.20 7.52
Th 0.63 0.43 0.71 0.53 0. 38 0.52 1. 07 0. 44 0. 46 0. 96 0.76 0.62 1.91 1.77 1. 24
Dy 2.89 2.18 3.75 2.59 2.15 2.91 5.96 2. 36 2.58 5.84 4.23 3.16 11.10 | 10.02 6. 89
Ho 0.55 0.52 0.78 0.58 0. 46 0.62 1.21 0.49 0.53 1. 16 0. 83 0.62 2.49 1. 94 1.42
Er 1.61 1. 37 2.16 1. 56 1. 29 1.71 3.23 1. 26 1.45 3.3 2.04 1.76 6.65 4. 94 4.02
Tm 0.26 0.22 0. 33 0.25 0. 20 0.27 0.50 0.21 0.23 0.52 0.28 0.27 1. 00 0.68 0.58
Yb 1.43 1.19 1.92 1. 46 1.23 1.6 3. 00 1. 21 1. 34 3.32 1. 69 1.70 6.18 4.18 3. 87
Lu 0.24 | 0.22 | 0.34 | 0.27 | 0.22 | 0.28 | 0.49 | 0.22 | 0.24 | 0.50 | 0.23 | 0.26 | 0.88 | 0.59 | 0.54
SREE| 77.28 | 60.23 | 119.05|102.34 | 66.41 | 79.31 {178.85 | 77.53 | 69.79 | 151.94 | 135.72 | 132.57 | 320. 22 | 238. 74 | 204. 48
dEu 0. 87 0.78 0.77 0.82 0. 94 0.87 0.62 0.91 0.92 0.58 0. 85 0.76 0.61 0. 86 0. 35
La/Yb 9 7 14 16 13 12 14 15 12 8 16 16 9 9 10
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The Evidence of Intrusive Rocks about Collision-orogeny
during Early Devonian in Eastern Kunlun Area

ZHAO Zhenming” , MA Huadong” , WANG Bingzhang® ,BAI Yongshan® , LI Rongshe"” , JI Wenhua"
1) Xi'an Institute of geology and Mineral Resources, Xi'an, 710054 ;
2) Xinjiang Institute of Geological Survey, Urumqgi , 830011;
3) Qinghai Institute of Geological Survey, Xining . 810012

Abstract: The Early Devonian intrusive rocks in central Kunlun fault and its adjacence area in east
Kunlun is effected by central Kunlun fault activity, deformed strong, showed irregularly lens- shaped in
horizontal plane, distributed approximately west—east direction along the central Kunlun fault. In litho-
geochemistry, the intrusive rocks have characteristics of subalkaline, high-K—low-K calc-alkaline, ,
metaluminous—peraluminous. In R,—R, diagrams they plot in the areas of black granite, tonalite,
granodiorte, and monzogranite . In normalized traces element patterns, they are enriched in Rb, Th, Ba,
deeply depleted in HFSE (Nb, Ta). In chondrite-normalized REE patterns, they are enriched in LREE,
depleted in HREE , the curves behave right inclined, and have volcano-arc granitic characters. Based on
regional geological data and tectonic setting diagrams of granites, the Early Devonian intrusive rocks
studied in this paper are post- collision-orogenic granites, the material resources originated from interaction
of crust—mantle. It is concluded that the collision-orogenic movement had taken place in east Kunlun

during late Caledonian orogeny.

Keywords: East Kunlun; Early Devonian; intrusive rock; collision-orogeny movement
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