54155 1
2014 4£ 2 H

heOE M R
GEOLOGY IN CHINA

Vol.41, No.1
Feb. ,2014

FEAELELFIEPITERAETIER
WNRKEENFII R EMBREX

Rem X EE?

(L B3R K 5 ()R 5 5 FR 51, 46 7% 100083; 2. E 3R A 5 Bk RAF 20T,
KL S A FEREEERE, T 100037; 3.3 d 5 XA AL, #d K27 410007)

RE A TIE AR VY R S V5 R LA LG A AT PR AP B A S I A A 98 R INRE 4R, 61U
TTGALG B T hotti AMe . ASOAMAFHE SR A SN I ER (27 7387 1 2, S RHZ AR A TSI P R A A 1)
ERICEMBHRICR T, THE TIZRAF SR U a5 PR RS HARSC AR Bk ] s Bk 3h 1) -2 I itz
AJFE 09 | BUAERR T B A M AE b TN 2R 8 T 15 sl Al bk i G mif e mi R B OIAE B 28, PTIIR ACE S TR A 3R
AL, BEE R BT IR G IR, EUA S R4 . AR A SR A Oy B ER S AL T PR3, 40 oty AR AU e 0 52
PG5 e 1) 38 B REHROR i A O , 238 LA REH AN S A [l B 7 Rodinia i 20 KRR e v

74 .
x #

FE 435 .P588.122 XEkFRERD: A

L I3 LA b ke P i 2% 1) P L i Ly, v
(] 7ty IV 9 3 oy e R A i B S
B LA T A B v B0 ok J2&: Rodinia 8 2% K il i —
A, FEVE R 1y AU 2k #E I AT S i 2
SIIE ShAF A6 B 38 | BUAE b o, T fE & i D5 )
YRR, A7 AE M 5T 9 S o s il L AR T BRI T
Tlf 48 Y SR T DA B 2 B85, 5 PR e i 3 T A
IOl PR AR 1 1 5 DA K5 Rodinia i KBt 2
] 1) OC RAEAFIRAMEFE o AR SC LA HUR Hb B gy Ry
T A ARG T R R 1 R AT P 5
X4, SHZAR AT H 3 R T BT RN 4
B, TS T % AR AP 51 04 G PR RNAR) 35 2R BT, 483+
TR AT HN AL A BR 2h 1 75 5%, ol
PRIT ol AR A A% R B A T S A BIF I B 8

s H #A : 2013-03-20; 22 [5] H #A: 2013-10-27

A VYR TS L TR N A R AT B 5 Bk flsy s Ky 3185 5 ek sl 12
X E47S :1000-3657(2014)01-0092-16

U B b He () M Bk 20 1 2oy L 2
1 M7 5

PR3 LAl 7 T8 BLR M B 1) v e 35 L e 3
R 2R bR, A AEIE AT R R T W R DU AR (BT JR 42
W 4 VG e S A G, B B A — IR W W R Y
W 2 7 A 3 N IR AR R AT L 43 1R Ve RS R i
i P B R A A i B A v AT, e e
[ RN R b s Py i T AT e )2
A (E L,

TF 5T DX A, 6 I b e 18 B b e 2 1] 14 7Y
v a] i e, 38 AR A5 Oy : E76°15'~76°30", N37°
30'~37°50", Ity A, WS X WA 43 51 & B s i L
RN HE T 7 2 R AR e

E&TA : HE A RPIFREZO0FEAT H (40921001) FlIE K A SRR = R4 10 H (40702036 )54 %5 1)
PEBEIN B, 55, 198948 A, iAo/, 2B M 5 B Ry s b 27 Tt S 2 AR BB ST 7 A5 ; E-mail - zhaojianan1989@

163.com,

http://geochina.cgs.gov.cn 1 [E#ii, 2014, 41(1)



FALE 1

RS BT P R L LGk rhont AR A HE S A R AT 91 SR X 93

Pl 1 AR5 DX XA b A e e Pl FIA A4 5 1R AP 91 25 1) Jre A
Fig.1 Simplified regional tectonic map of the study area and spatial distribution map of Pashtok intrusive sequence
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Table 1 Chemical compositions of major elements (%), CIPW standard mineral (%), and characteristic
parameters of Pashtok intrusive sequence

AT XI1-GO1  XJ11-GO2 XJ11-G03  XJ11-G04  XI11-GO5  XJ11-GO6 XJ11-G07 XJ11-GO8 XJ11-G09 XJ11-G10
Si0, 57.15 55.99 58.08 58.11 54.95 56.96 58.72 57.66 59.34 57.44
TiO» 0.66 0.68 0.54 0.65 0.71 0.67 0.62 0.68 0.62 0.65
ALO; 16.03 15.74 15.99 16.75 17.67 16.87 16.34 16.68 16.31 16.49
Fe,0; 3.42 1.91 2.24 1.92 1.81 1.92 1.77 1.65 1.67 2.03
FeO 3.42 4.69 4.32 4.79 5.48 4.90 473 5.20 4.63 4.68
MnO 0.13 0.14 0.15 0.11 0.10 0.12 0.10 0.10 0.11 0.12
MgO 3.20 2.99 2.55 2.87 2.93 2.92 2.78 2.90 2.48 2.85
CaO 6.10 6.35 5.83 5.54 6.53 6.05 4.97 5.88 5.54 5.87
Na,O 2.65 3.03 2.62 2.56 2.67 321 2.62 2.69 2.58 2.74
K20 3.10 3.43 3.16 3.05 3.13 2.64 3.49 2.85 3.37 3.14
P05 0.12 0.18 0.18 0.19 0.21 0.18 0.15 0.15 0.16 0.16
LOI 3.42 5.25 3.88 4.79 422 4.56 436 448 4.41 434
Total 99.39 100.39 99.54 101.33 100.42 101.01 100.66 100.91 101.24 100.50

AH(Q) 12.06 7.60 14.17 13.74 7.36 9.79 13.58 12.43 14.64 11.83

BT (An) 23.65 20.16 23.52 26.09 28.04 24.67 23.37 25.95 23.72 24.36

WG (Ab) 23.38 26.98 23.21 2243 23.48 28.20 23.06 23.59 22.54 24.09

I KA (O 19.14 21.33 19.55 18.70 19.26 16.20 21.41 17.46 20.60 19.29

E#A T (D) 5.82 9.64 4.55 0.91 3.47 435 0.98 2.70 2.98 3.95

KA (Hy) 1064 9.59 10.11 13.51 13.77 12.17 13.34 13.68 11.43 11.74

BRI (1D 1.31 1.36 1.08 1.28 1.40 1.32 122 1.34 122 1.28

WA (M) 3.74 291 3.39 2.89 2.72 2.89 2.67 2.48 2.50 3.07

1 AT (Ap) 0.28 0.44 0.43 0.46 0.51 0.43 0.37 0.37 0.38 0.40
il 100.02 100.01 100.01 100.01 100.00 100.01 100.00 100.00 100.01 100.01

Al (ALKD 5.75 6.47 5.79 5.61 5.80 5.86 6.11 5.54 5.95 5.88
A/CNK 0.85 0.78 0.87 0.95 0.90 0.88 0.95 0.92 0.91 0.89
ARG (O 234 322 222 2.09 2.82 2.46 2.38 2.09 2.17 2.39
SrRE (DD 5458 55.91 56.93 54.87 50.1 54.19 58.05 53.48 57.78 5521
4545 (SD 20.38 18.64 17.15 18.89 18.31 18.71 18.06 18.99 16.85 18.45
Wl (4RO 1.70 1.83 1.72 1.67 1.63 1.69 1.80 1.65 1.75 1.71
R 2026 1738 2098 2123 1833 1900 2047 2090 2128 1998

R> 1175 1195 1113 1102 1238 1165 1028 1141 1070 1136
A/MF 0.93 0.94 1.04 1.01 1.01 1.00 1.02 0.99 1.09 1.00
C/MF 0.64 0.69 0.69 0.61 0.68 0.66 0.56 0.63 0.67 0.65

7 : ALK=Na,0+K,0; AICNK=ALO4/(Ca0+Na,0+K,0); AINK=AL,0:/(Na,0+K.0); HLI# & +5%6=(K,0+Na,0)%(Si0-43);
Ri=4Si-11(Na+K)-2(Fe+Ti); R;=6Ca+2Mg+Al; AIMF=AI.0./(TFeO+MgO)(mol); C/MF=CaO/(TFeO+MgO)(mol).
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Fig.2 Various classification diagrams of Pashtok intrusive sequence

a—QAP diagram of the Pashtok intrusive sequence™; 1-Quartz—rich granite; 2—Alkali—feldspar granite; 3a—Granite; 3b—Granite(monzogranite);
4-Granodiorite; 5-Tonalite; 6-Alkali—feldspar syenite; 7—-Syenite; 8—Monzonite; 9-Monzonite diorite; 10-Diorit, plagioclasite; 6*—Alkali—feldspar

quartz syenite; 7*—Quartz syenite; 8*—Quartz monzonite; 9*—Quartz monzonite diorite; 10*—Quartz diorite; b—An—Ab-Or diagram of the Pashtok

intrusive sequence™; Tn—Tonalite; Gd—Granodiorite; MG—Quartz monzonite; Tr—Trondjemite; Gr—Granite; c—A/CNK—-A/CK plot of the Pashtok

intrusive sequence™”; d-SiO.~AR diagram of the Pashtok intrusive sequence; e-K,O-SiO, diagram of the Pashtok intrusive sequence™; f-Na,O—

KO diagram of the Pashtok intrusive sequence™”
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Table 2 Trace elements (10°) and characteristic parameters of Pashtok intrusive sequence

ST XJ11-GO1 XJ11-G02 XJ11-GO3 XJ11-G04 XJ11-GO5 XJ11-G06 XJ11-G07 XJ11-G08 XJ11-G09 XJ11-G10

Y 23.8 23.7 23.6 23.7 23.6 23.7 223 23.8 23.7 233
Rb 215 121 154 161 149 159 147 139 192 180
Sr 585 170.0 134.0 123 137 125 139 149 86 100
Zr 228 216 220 221 220 221 219 218 225 223
Nb 44.0 11.9 23.2 25.6 21.6 249 20.8 18.1 36.0 32.0
Th 91.3 8.88 37.7 43.9 33.6 41.9 31.6 24.7 70.7 60.4
Cr 7.92 22.0 17.1 16.0 17.8 16.3 18.1 19.3 11.4 13.2
Hf 6.64 5.62 5.98 6.05 5.93 6.03 5.90 5.82 6.39 6.26
Sc 4.02 19.6 14.1 13.0 14.9 13.3 153 16.6 7.91 9.85
Ta 3.09 0.80 1.60 1.77 1.49 1.72 1.43 1.24 2.52 2.23
Co 0.05 0.02 0.03 0.03 0.03 0.03 0.03 0.03 0.04 0.04
B 2.60 5.80 4.68 4.44 4.84 4.52 4.92 5.19 3.40 3.80
La 30.2 36.6 342 39.0 36.3 358 44.7 36.2 34.6 37.8
Ce 65.1 68.4 68.6 76.0 69.7 68.7 84.4 71.3 67.7 73.1
Pr 7.63 8.08 8.00 8.78 8.15 8.04 9.57 8.31 7.93 8.45
Nd 30.1 30.6 30.4 32.0 30.5 29.1 35.4 31.1 29.7 31.3
Sm 4.90 5.10 5.20 5.90 5.27 5.45 5.80 5.45 5.23 5.48
Eu 1.13 1.38 1.23 1.35 1.31 1.30 1.28 1.31 1.28 1.29
Gd 4.48 4.63 4.66 5.20 4.71 4.86 4.74 4.87 4.71 4.79
Tb 0.71 0.79 0.74 0.77 0.76 0.75 0.74 0.76 0.75 0.75
Dy 4.13 4.38 4.22 4.42 4.30 4.29 4.16 4.33 4.27 4.26
Ho 0.82 0.85 0.84 0.87 0.85 0.87 0.84 0.85 0.85 0.85
Er 2.53 2.58 2.52 2.58 2.53 2.50 2.40 2.57 2.53 2.50
Tm 0.41 0.40 0.39 0.40 0.39 0.37 0.38 0.40 0.39 0.38
Yb 2.68 2.63 2.56 2.55 2.54 2.39 2.44 2.60 2.52 248
Lu 0.45 0.40 0.41 0.40 0.40 0.37 0.38 0.41 0.40 0.39
XREE 155 166 163 180 168 165 197 171 163 174
LREE 139 150 148 163 151 148 181 154 146 157
HREE 16.2 16.6 16.3 17.2 16.5 164 16.1 16.8 16.4 16.4
LREE/HREE 8.59 9.02 9.04 9.48 9.18 9.05 113 9.15 8.93 9.59
Lan/Ybn 8.10 10.0 9.58 11.0 10.3 10.8 13.1 9.99 9.85 10.9
JEu 0.72 0.85 0.75 0.73 0.79 0.76 0.72 0.76 0.77 0.75
dCe 1.02 0.93 0.98 0.97 0.95 0.95 0.95 0.97 0.97 0.96
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Fig.3 Analytical diagrams of REE and trace elements for Pashtok intrusive sequence
a—Chondrite-normalized REE patterns®; b—Primitive—mantle—normalized spidergrams®;
c— Primitive—crust-normalized spidergrams®; d—Rb—Sr diagram; e-Zr-Hf diagram; f-Rb/Sr—Zr/Hf diagram
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Fig.4 QAP genetic classification diagram®
1-Tholeiite series of granite; 2— Calc-alkaline trondhjemite (low K)
series; 3—Calc—alkaline granodiorite (intermediate K) series;
4—Monzonites (high potassium) series; 5—Peraluminous granites
series of alkaline rocks; 6—Alkaline and peralkaline series;
7—Granitoids generated by crustal melting
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Fig.6 Tectonic discrimination diagrams of Pashtok intrusive sequence.
a-Y-SiO, diagram; b—Yb-SiO, diagram; c-Nb-SiO, diagram; d—Rb-SiO, diagram; e-Nb-Y diagram; f-Ta-Yb diagram;
g—-Rb—(Y+Nb) diagram; h—-Rb—(Yb+Ta) diagram®™'; WPG-Within plate granite; ORG—Oceanic ridge granite; ORG(a)—
Normal oceanic ridge granite; ORG(b)—-Anomalous oceanic ridge granite; ORG(c)—Oceanic ridge granite in back—arc basin;
ORG(d)—Oceanic ridge granite in supra—subduction zone; VAG—-Volcanic arc granite; COLG—Collision granite; Syn-COLG—
Syn—collision granite; i-R,—R, diagram, 1-Mantle plagiogranite; 2—pre—plate collision granite; 3—granite during uplifting
after plate collision; 4—serorogenic granite, 5-non—orogenic A—type granite; 6—syn—collision granite; 7-Post—orogenic A—
style granite; j—QAP tectonic diagram; CEUG—-Continental epeirogenic uplift granitoids; RRG—-Rift-related granitoids;
POG-Post-orogenic granitoids; CCG—Continental collision granitoids; OP—Oceanic plagiogranites; CAG—Continental arc
granitoids; IAG-Island arc granitoids
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6—J¢ H AR LA A BIAE K
Fig.7 Trace element patterns and tectonic discrimination diagrams
a,b—ORG-normalized spider diagrams; c-QAP diagram of the granite of typical tectonic setting™;

d-AMF diagram of the granite of typical tectonic setting®™; 2—Cordillera granite (active continental margin);
3-I-type Caledonian granites (collision uplift); 4—Australian two—mica cordierite S—type granites (crust with collision);

5—post—orogenic A-type granites in the southeast Australian fold belt; 6-Nigeria non—orogenic A—type granite
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Fig.8 C/MF-A/MF diagram of Pashtok intrusive
sequence™
A-—Partial melting of metamorphic mudstone; B—Partial melting
of metamorphic sandstone; C—Partial melting of mafic rock
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Fig.9 Diagenetic environment discrimination diagrams of Pashtok intrusive sequence
a—Q—-Ab-Or diagram; b—Q—-Ab—An diagram
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110 Rb-Sr[#lf)
Fig.10 Rb-Sr diagram of Pashtok intrusive sequence®™
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Mesoproterozoic Pashtok diorite intrusive sequence on the
northern margin of West Kunlun orogenic belt in Xinjiang and
its geological implications

ZHAO Jia—nan*?, LIU Zheng—jun’

(1. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China; 2. State Key Laboratory for
Continental Tectonics and Dynamics, Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China;
3. Hunan Institute of Geological Sciences, Changsha 410007, Hunan, China)

Abstract: Pashtok intrusive sequence, located in the southwestern margin of the Tarim Block and the northern margin of the West
Kunlun orogenic belt, is composed of quartz diorite and quartz monzonitic diorite, which is similar to TTG combination. It was
formed in the late Mesoproterozoic. Large quantities of data prove that the strata and rocks located in the northern edge of West
Kunlun orogenic belt still retain the records of orogenic events, plate subduction and convergence at the end of Mesoproterozoic,
and they confirm that late Mesoproterozoic southwestern Tarim paleoplate belongs to the present active continental margin. Tarim
ancient block was a part of Rodinia supercontinent. The early Paleozoic closure of the Kuda Ocean was closely related to the
subduction between Kuda crust and Tarim ancient block. At the beginning of geochemical analysis, main elements and trace
elements of Pashtok intrusive sequence were studied in detail. A discussion was made concerning the genesis of the intrusive
sequence, the tectonic setting and the geodynamic model between plates around the intrusive sequence. The research shows that
Pashtok intrusive sequence is of the I-type metaluminous high—K calc—alkaline granodiorite series, which belongs to continental arc
granitoids of active continental margin. The intrusive sequence is divided into two intrusive periods. Both periods of intrusive rocks
experienced comagmatic evolution, and the parental magma was a mixture of crustal materials and mantle magma, which gradually
evolved into more acidic magma. Based on physical environment and tectonic setting in the course of magmatic evolution, the
authors have reached the conclusion that the subduction of the Kuda Ocean crust brought about the closure of the Kuda Ocean and
the convergence between Tarim ancient block and Qaidam ancient block which were pieced together and gradually became a part of
the Rodinia supercontinent.

Key words : West Kunlun orogenic belt; Pashtok diorite intrusive sequence; geochemistry; tectonic setting; geodynamics
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