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Fig.1 Geological sketch map of granite distribution in the central segment of the North Qilian

Pt,—Paleoproterozoic schist and gneiss; €—Cambrian granite with marble and siliceous rocks; O—Ordovician intermediate—basic volcanic rocks with

sandstone, siliceous rocks and phyllite ; S=Silurian purple and mottled siltstone with intermediate—acid volcanic rocks;

D—Devonian purplish red sandstone and conglomerate ; C—P—Carboniferous—Permian gray sandy shale;

J—K—Jurassic—Cretaceous continental clastic rocks with marl, coal and evaporite ; Q—Quaternary sand, gravel and clay
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Table 1 Chemical composition of granites in the central segment of the North Qilian

(DA A A RREWE T
s CL103 CL105 CL108 CL109 CL122 CL124 CL126
Si02/107 72.74 71.07 61.32 60.76 67.00 68.36 67.96
TiOz 0.15 0.41 0.66 0.66 0.63 0.61 0.61
AlLO;3 14.00 13.70 15.09 15.65 13.54 13.93 13.69
Fe,03 0.52 1.63 2.43 2.56 3.57 3.23 2.80
FeO 0.70 1.21 2.60 2.26 1.83 1.87 2.28
MnO 0.02 0.05 0.09 0.09 0.09 0.08 0.08
MgO 0.50 0.65 3.67 3.51 2.34 2.46 2.14
CaO 0.82 1.45 3.90 4.71 2.72 1.90 3.38
Na:O 4.10 3.71 3.95 4.06 2.39 1.96 2.02
K0 5.36 4.02 4.28 3.94 2.74 2.41 2.59
P20s 0.06 0.19 0.47 0.44 0.12 0.10 0.13
HO" 0.72 0.94 1.32 0.84 2.44 2.58 1.84
COx 0.38 0.32 0.27 0.18 0.43 0.54 0.27
LOI 0.81 1.00 1.10 0.85 2.19 2.52 1.55
Total 100.07 99.35 100.05 99.66 99.84 100.03 99.79
ALK 9.46 7.73 8.23 8.00 5.13 4.37 4.61
K/Na 1.31 1.08 1.08 0.97 1.15 1.23 1.28
AC 0.11 1.07 0.00 0.00 2.00 4.91 1.74
Rittam 3.01 2.13 3.70 3.60 1.10 0.75 0.85
ASI 1.00 1.05 0.83 0.80 1.14 1.50 1.12
La/10 20.4 71.0 109 101 40.4 32.6 68.6
Ce 42.6 133 218 197 75.8 59.8 117
Pr 5.09 13.5 22.8 20.4 8.36 6.59 11.8
Nd 18.7 421 751 68.1 30.7 24.2 39.1
Sm 4.44 6.47 11.1 10.1 5.80 4.94 5.70
Eu 1.06 1.08 2.26 2.07 1.12 1.02 1.14
Gd 4.22 4.66 7.12 6.75 5.03 4.57 4.07
Tb 0.96 0.76 0.94 0.89 0.73 0.71 0.54
Dy 5.84 4.09 4.40 4.29 4.38 4.29 3.00
Ho 1.09 0.75 0.74 0.73 0.84 0.81 0.57
Er 2.98 2.26 2.09 2.06 2.52 2.26 1.85
Tm 0.35 0.40 0.33 0.33 0.36 0.29 0.26
Yb 1.87 1.68 1.29 1.25 231 1.93 1.80
Lu 0.23 0.42 0.32 0.31 0.35 0.30 0.29
REE 109.8 282.5 455.6 415.0 178.7 1443 255.7
LREE/HREE 53 17.8 25.5 24.0 9.8 85 19.7
La/Sm 4.6 11.0 9.8 10.0 7.0 6.6 12.0
DEu 0.73 0.57 0.72 0.72 0.62 0.64 0.69
Lax/Ybn 193 16.4 1.2 41.5 24.6 26.0 10.4
Tbx/Ybx 1.9 1.7 0.7 32 24 22 1.2
Y/10° 31.8 232 21.7 20.8 232 18.5 15.7
Hf 2.71 7.92 10.7 9.61 6.90 6.03 6.44
Zr 69.4 256 399 348 206 180 188
Sc 341 2.46 10.4 10.1 14.2 13.8 5.58
Cr 3.43 4.21 893 86.4 39.3 35.8 51.6
Co 1.39 3.72 15.6 15.5 14.5 14.6 14.1
Ni 1.84 2.84 333 38.6 16.4 13.9 18.7
Cu 6.42 3.67 494 352 18.5 19.7 248
n 19.2 28.1 72.9 94.8 771 79.8 71.9
Ga 159 15.6 18.8 21.1 16.6 18.2 17.7
Rb 191 170 183 173 109 149 99.6
Nb 115 69.6 354 26.8 10.6 9.59 11.1
Cs 3.63 3.66 11.9 10.0 2.09 4.72 221
Ta 0.87 3.56 1.68 1.18 0.59 0.62 0.70
Pb 358 19.8 31.6 35.7 18.0 12.2 16.3
Th 7.39 45.6 46.9 31.6 16.9 12.6 221
U 4.88 9.22 6.45 4.35 1.75 2.76 2.66
Ba 479 403 1477 1393 448 244 539
Sr 117 233 854 742 210 279 290
v 12.2 33 104 102 234 170 80.1
Rb/Sr 1.6 0.7 0.2 0.2 0.5 0.5 0.3
Z1/Nb 1.7 0.4 2.1 35 73 83 6.5
Sm/Nd 0.24 0.15 0.15 0.15 0.19 0.20 0.15
U/Pb 0.14 0.47 0.20 0.12 0.10 0.23 0.16
St/Y 3.7 10.0 393 35.7 9.0 15.1 18.4
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1201

IR R AROBLIT O ol ) 4 14 2 T4

Ju AR 2

RARAE

%33 5

Iy LISy 160 €2L0°0 16T 60£S°0 9LT T€50°0 160 €l L9°0 o€l 661 €0 LI-TTI-H0TD
I'e 7'99% 990 $SLO0 91T $$79°0 90T 20900 99°0 LTEL 66°0 95¢ 69¢ ) 91-CCI-HOTD
re 1'29¥% SL0 THLO0 vse 9LSS0 €T $HS0°0 S0 8tel 60 6LT €0€ <ro SI-TTI-H0'1D
LL v'9L6 080 SE91°0 88'1 L8091 0L'1 Y1LO0 080 (48" v9'0 LLY L8T 80°0 PI-TZIH0TD
144 9°95% 860 YELOO s0°e $€95°0 68T LSSO0 860 £9°€l 650 101 LLY €20 €1-TTI-H0TO
(4 029 €l 8€L0°0 L61L LTISO 0611 05070 €1 95l SLO s6 €1 91°0 TI-TTIP0TD
€y 1°99% 901 €LO0 906 05050 006 €600 901 Srel 11 e 261 €0 11-221-#01D
g€ 6TLY 18°0 T9L0°0 v6'1 91090 LLT €L50°0 18°0 €T°el 660 1€ Lze £€0°0 01-2Z1-H0TD
6T 879 ¥9°0 L0 69 £845°0 9T 9£50°0 90 8r'El 48! 95y 12y 700 6-TTI-P0ID
$e I'eLy SL0 79L0°0 61T 196570 90T 8950°0 SL0 €1°¢el 101 87 162 100 8-TTIHOTO
4! $6€1 0’0 9LSTO 01 we's 60 STHT°0 00 88'¢ 19°0 99¢ 8L 979 I'L-2e1-#0'1D
T 6'CES 9L°0 98070 €81 209870 L9l TILO0 9L0 Wl 8€°0 101 LT 9L'1 L-TTI-$0TD
134 85TT 860 €LTF'O 971 209¢°6 08°0 68S1°0 860 vE'T 750 8$ 911 LLY 9-TTI-P0ID
I's ¥'Thol 60 IANI] g 659L°1 8€1 1£L0°0 670 oL's 0£0 091 €4S €0°0 STTLHOTO
[ 065y 0Tl 9LO0 8t'¢ £999°0 LT 8900 0Tl el L0 6L €11 50 PTTIPOTID
Le v'6sy 080 0rLO0 60°C €650 €6'1 1850°0 080 IS¢l €L°0 €Ll 9¥e Sro €TTIH0ID
Tt 129 60 LYLO0 W 8€79°0 v 90900 60 6£€l Ly'0 €8 181 €10 TTTIHOTD
o €TrT (VA1 SLLYO sTe $€26T1 9LT €961°0 VA1 60T €0°1 €zl vzl Ly I I-TTI-H010
€ L09% Lo L0 061 0L85°0 9L'1 ¥LSO0 L0 8t'el L0 917 967 60°0 1-C2 101D
v'T €40 790 L90°0 991 81570 S| 1850°0 90 sl 8L°0 96TC 7208 0L £1-601-¥0'1D
91 L'S8Y $€0 £€8L0°0 09'1 6609°0 LS1 $950°0 $€0 8LTl 90 701 (493 §0 TI-$01-401D
80 08¢ €20 80900 6v'y $08%°0 a4 €L50°0 €20 Sl €€°0 Sr11 LESE 9T [1-S01-#01D
81 TSy wo TELOD L9 £€5L5°0 vL'9 0LS0°0 wo LY€L 9¢°0 ShL sTie 8T 01-S01-$0'LD
01 Sesy 70 6LLO0 680 2090 L8 1950°0 7T0 ¥8CI LED zL01 SL6T 00 6-S01-401D
€1 1'9LYy 820 99L0°0 STl T009°0 It 8950°0 820 SO°€l wo 99L 0681 €0 8-S01-+0'1O
L1 6'€9% LED 9rLO0 LL1 £065°0 €Ll ¥LS00 LED o€l o g€y 8801 €0 L-SOT-$0TD
Il LSty 970 91L0°0 8I°¢ PrLS0 Lre 7850°0 970 LEEL 150 €011 08T L 9-501-40TD
L1 9'59% 8€°0 6¥L0°0 8L'T LO8S0 LT 79500 8€°0 seel 150 oLy L811 80 $-S0I-40'1D
'l 6'S8Y €20 €8L0°0 880 1919°0 $8°0 1LS0°0 €0 LLTL €50 8911 658T To PS01-P0D
4 6'9LY LTO 89L0°0 01 Ly6S0 01 79500 LTO 0El 80 8L 860C 1o £-601-40'10
€1 I'eLy 670 79L0°0 19'1 6£85°0 861 9550°0 670 €1°¢el or’o [£42 8581 €0 T-S01-P0TD
71 €49y €0 LYLOO L8T LOLS0 €8T #$S0°0 €0 6€°€1 or'0 1L9 bSLI 01 1-601-#0'ID
1o (98W) g,/ 9d g0 (%) Ngee/doy; (%) e/, o (%) Ady/9d,;, 0 Adgg /Mg, NgerMlye,  oO0LHML 00N (%)9dyy oweN jodg

UeI[IQ YIoN 3y ul sajiueas jo ejep d1dojost qd— JINTHHS U0dNZ T d[qe],
HEHE Ad-0 JAIIHS B 555%

SR

™o

HAF T



2006 4

B

i

1202

URIIY) ION] ‘9ITURIS UeysSUIXNIT ) UT SUOIIIZ JO SISLIUT 20UISIUTUN[OPOIE)) $°SL]

B BN W 5 U v 3

Y 4 ) FHar BT

BiR Tr e

MU AT el

i 3 FrE P ey FiMiLiv
AL L FE R

SRR



ERRESE NE

FAAAT AR T I A A AL O i ) 78 14 2 T4

1203

EA MR LR N 144.3 %10 °~255.7 X107, Lay/Yby.
Tby/Yby HEAE S50 11.4~25.8 1.15~1.64, KRBT & A5
B oy r Bl A AN B A TT R BB A AR
el 2y B B i A M, HAMHNR S (Bl2),6EuN
0.62~0.69

FR8 oy @ 7 TR W0 T, Y Yb P A, HARBEITRY
SRR L 10~100 A% , 15 S IR b b v AL A P I (18T 3)
Ba Nb.Sr.P H# T HIXE 55 9 00 55| R I% 8 KR 30 Zm 9
TR TE

#:H SHRIMP U-Pb E&E 4R

SRR T O AR AL R A (FEdh CL04—105) il
R 2 AR X N KA (BE f CL04—122) , 1785 A1 SHRIMP
U—Pb EFMK, 4500 2, SRR M AR IR T .

FEf CLO4—105: FAE K 2 BUA 40 IE Ry v, Y
AR K S — ol 201, BAMR &R R (F 4) 86 BA
. B R R T B A N B A R M A A (i
545 TSR SR, FTIE R 13 W A (R )4 Rk
BB A U Th & A&, 435128 1088X1070~3537x107 Fl

3.2

il LIl
4 BT &
F Ulmb, THN = Tl Sk i e
ik = ' o LT T
‘ l (ET] h ‘
[T - J ! = ‘_‘#I
‘: i J‘ S 1N @ TP T L
a [ g
E1R (L1 5 o TS
Pl i ; n‘. F “
il ! B oA = ? J
im E_
m i #
. S A I ] # 3
£ L] eliler a8 LR L] L1 all M | k@
i ="
5 51 Th—U Z [ iy AH e 1
Fig.5 Diagrams of relativity between Th and U in zircons
- ilitih ok error e e L Sodoni
TET : ll—irl'-'lE wiAw
e e e
Wi A o bl it eegrid
i F i — Busa by h-l. T 54 : rll,-lll Sl
= H'dlinas
LEL LN o Rl §
i
i II |
|
| |
? wall
;: THIERE S ll !
= S - P, r 4 - LIS - -
_______ == T o ¥
o el |-r-ll.r e e R
llh.* | | 4l = T —il
L | o
L
|
|
|I II
u i i -
|| 124 I} iy 1= T TL|
s B

Bl 6 40 AR X A 85 A1 2P/ U—2Pb/>U i 1 1 42 17 47 i

Fig.6 Zircon®"Pb/*U—-"*Pb/*U concordia diagram and average age of the Liuxingshan granite, North Qilian



URIIO) YMON] O[UITA I& 9ILIOIpoueIS NoS0e X Y3 Ul SUOIIIZ JO SIFLLUT IDUIDISIUNUN[OPOYIR)) /T

B 0T W 5 S M B R N LB

e o~ BV mim R e

SWE £=L 00t

BNG T3 Zip  BNE Z3E 20

&

1Y

- o .F.
FWIL TG AR

BN SN i Ak BT YT 0y SNAYrST Y




ERRESE NE SR A AR 7 Ry AR ARSI AT (%) 26 1 A UE H 1205
438%107~2296%x107,{H Th/U LEE R E , N 0.32~0.76, F PEES A T gk A ASRIBHR I SO 20 7 S5 0 a5 0 ILAT % R
¥ 0.42, Th F1 U Z AL EAG B H C M (R,=0.7872) (K (532.9%4.2) Ma J& — IR AR, PR I A5 300 1B 55 A 21 4% 38
5), X EERRAF R B A R B A R S KA RIE L, B 115 (BRI RLAE IS 4 1395+12 Ma), HATEHA IR 4 N8 A

(380.4+0.8) Ma Fil 13 5 (404.3+2.4) Ma 5 A1 [0 52 4F % I
INAN | HL 0 B AR AR A T (455.241.8) Ma~(485.911.6)
Ma, ¥ 0 (476.716.6) Ma(I¥l 6),

FE CLO4—12 U AR E VAL R I A B 4 ARk
KIE e — N 1.5:1~2.5:1, 8 A B dh . B & 56 Bos (B 7) %%
A B A T A A A AR PR A A% R 17
WA 19 AR U Th W& =AM AK, 7550
124 x107°~782%107° 58 X10 *~466 %107, Th/U H.A{H K 0.30~
1.21,°F%% 0.74, U Th #ACHEH 05146 (& 5)  (HH A 4135
UL SO0 B A TR R A R A U SR R R R R 1
1 WA SC R ECH 0.8319 (1 5) , B E 3R 45 dh i 85 4 U Th
ZIMEARIFHHEYE, 119 5% 6% .71 % 14 5 04k
%‘#%EE@&,m@%@iﬁ?k,ﬁa\%ﬁ(mzsﬂ% Ma, (1042+
5.1) Ma, (2258+23) Ma, (1395+12) Ma, (976.4+7.7) Ma,
Th/U HAE 3514 1.03.0.30.0.52.0.61.,0.64, LW 3X L4k 7k

MAFIR LT (451.724.1) Ma~(473.113.5) Ma, TN
(463.2+4.7) Ma(l& 8),

4 P B

SER A EUE T AR SRR R AT 2R R
S B 43 i Tl 38 AT LA P A 2o A0 0 A B B A2 IR 4
B A5 A Bk ) B 045 vl 0 TR A B4 . R R R R T )
T A B K R R SR A OB T 4 e L A i 5
B RRORVER A A B D 2 B 8 400 T LA A op AR B B B
BRRAE 1 DN 2 /2 I 2 T A 20 T A 8 40 T A
PR R - A — R R T BT PR AR VAR A
KA A/NCK>1.1,CIPW FRifET 3158 B BN E | # + o0
FHEAHM M Bu B8, MR ICE LS 1) Ba Nb
Sr P S A TG B K i 0 G A SR R IR %A
TR B 0 PR S AR A T ELAR RS K 2 TS L

datm-gel ol grorsllissss sre 68.3% cond

I [
Al | ihrrmpe m
Q.74 |
" [ SHE- 45 W 2 T 2E50 Ma
‘]’E ’ WEW T = a2
0.20 + ' c
e, \’A ' J ani
ST hie
£ i i AP g
‘_L i) + i1 e g 14 -
E; i K i
: Eho :Il'l, Sy im
SHBE A .y ol |
ELFEY 9 453 1
1 -'-"'1
% S
aa -+ [ ™, ".
Tian -—-:.___
hr"'«:' ==
(L =3 - t f
4] 4 L]

Bl 8 RARE AL N S HE A1 27Pb/ 2 U—2Pb/>U Al 2 AT ) 47 i
Fig.8 Zircon *"Pb/?U—"Pb/*U concordia diagram and average age of the Yaogou granodiorite at Minle, North Qilian



1206 h =

i Jit 2006 4

(7)) , ATE R s a5 U-—pb A3k K g
ARl 2497 Ma, IXECRR S BB A R A IR S S LR BT
AR 0 27, T8 BT AR vh 2 0 A [ A 161 00 T 24 1P, [l
U S T 30 B YR A3 Rl R TR AN i, AR SR TR R G
ANAETE LRI 4 A HEHT AT 25 20 (IR BB 3 800°C , I AR A7 7
TR WA A HCT AT 5 G I B R FRAIRP 2 S TRAE 54 5 T A
eI R AR MBS A7 F 3% 0L, andb Oberpfalz S #U4E
4459 Bavarian Forest 1E [ %5 28 F1 Black Forest 7€ X 734 {H7E |
RUTE b5 Pm i H e ILe ) T I | R R A YA AR B TR 5 TR B
TR KB %, BA S AL KA 1R

A AR KA B SR EURN 2.29~3.23, JF H AL ) 45 ik
PEZR Y, CIPW PRES PR W R (AC) , &&= H 0.11~
1.07, A/CNK= 1.12~1.50, S5 A 58 1 F ) A B 1
FE o3 M 28 BT 055 1 1 4 5 il e 3Rk I 1) - B A B
B Ba Nb.Sr.P . Ti fu & Wi 20 I S N Ko A B m
M C R A M TR DA Se AR Y SAAREAE B TR A
J A1 (A R T R AR08 TRt A0 LA R T RETE B+ 5 9K
FRBE Bl 1 Bl oK Rl 4 2

AU A 32 1 1L 9 TR 10 B A 3t Y Ak D T A7 T 2 AR Y 2
G5B, — R RNy U i 8 2 R R TR 0 — R
A 365 3 A I SR T i AR AR A 3 A A S WE =2 P ) — U A5
Ay, AU % W 2 g AR b IR AR B (Bl ) s b iE ) pe 2 —
ANVERL BB GRISK T be | % WY TR 48 I KT 6 T AL
Ll Do 3 AN A TR A AR AR 43 1 2 —7E TR 5T B
PR I R R | AN /0 b 5T 27 GRAR IR e St 2 B HL 5 0 o 4 2 1 G
FR 20 HE W AR e A o T ) AR AR T IR AT 5 RIOUE AL (1) 1] e AR
pfes (20) ) JGARFh B30 108715 (3 X[ AR ph B, (4) 5 1] B
A v, & A A0 ol b P 81 % R S b 1 (5) S b IR el S B
e FE 0P @, R HIE 20 4D 90 AR LK | BT AE mxd 4L
AR IO A PEAT TR TAE, IAATFER T R —FE R A
(679~514 Ma), T Hubg A 7 H | 5 80l 48 3% 11 iy 28 ) 20 48
JT KL R A B VR T TR Al AR 2 1 B A K R 2 e A
FE B 20 K — BB 1 (522~495 Ma) , JE BUFEH XA Bl R
P 2 (486~445 Ma) , JLARIE FEME FI SW 11 NE [n] 4R b A ke
Z AR, OB R B R BE Xl A IO e kLl
SR, 76 B w3 45 WA Sy b A0 75 v MR 43 31 1 e PG A b 7R T 3
o, AR Al AR A R ARIE B A 2K B H IR
S/ RO i S g W R L= s R GRS
K5 T TP RS 3 Tt S A0l T AR B 2 (AR I TR
) WA 476 Ma, BT 10 R ORF ol (9 4 32 AR e n] 58 32 31 e 3
S b G AR P o] AL TR b (9 52 0 AR b 32 BHL | A 3% Y AR e 4k
S m AR ph T RN Bh KB 2k AL R AR A I AE 1 I KA
AR 463 Ma,

5 4w

(1) A6 A A SHRIMP U—Pb & F 45 1 E£H 401l
A8 14 A R AR A3 VA AL B T I AR 8 40 01 (476.746.6) Ma
MM (463.244.7) Ma,

()R I b A EL A s RUAE B A O AR A 7T i o vh AR
T il 76 B A4 R T A S T BT 5 Rk s A A
B0 1% i ER A 2 R AE T BE A ORF b 38 52 350 40 ) 7= 9 5 IR AR
HE VAL 1 TR T 8 A BT 355 i B 5 i 35 20 il 1 7= 40,

(3) AR s o A 1 25 A R AL 2 AR AIE | 45 & 4% AR i
b T e B DX I A T 434 TN Ry Ry AR AR AR R AR
B A7 A6 B AL R AR b v g A e B ) U R b

5% Uik (References) :

[1] ¥ 26 B, 40 3% 1L LA T 9 G0 — 7 o SR 2% B 2L, MO BR 2
HERE, 1997,12(4) :307~314.

Feng Yimin. Investigatory summary of the Qilian orogenic belt,
China: History, presence and prospect [J]. Advance in Earth
Sciences, 1997,12(4):307~314(in Chinese with English abstract).

[2] Wu H Q, Feng Y M, Song S G. Metamorphism and deformation of
bluechist belts and their tectonic implication, North Qilian
Mountain, China [J]. Journal of Metamorphic Geology, 1993,11:
523~536.

(3] VFREE, BRI, SCHB, . LS R L A5 4G R o 2

A AR R LB Sy ). MR, 1994,68(1) 1 1~15.
Xu Zhiqin, Xu Huifen, Zhang Jianxin, et al. The Zhoulangnanshan
Caledonian subductive complex in the Northern Qilian Mountains
and its dynamics [J]. Acta Geologica Sinica, 1994,68 (1):1~15(in
Chinese with English abstract).

(4] 18 2 B, ] 1 K0S 3 1L A M b i 5 3 LA T M. b5 M
JAL:, 1996.1~150.

Fen Yiming, He Shiping. Geotectonics and Orogeny of Qilian
Mountain[M]. Beijing: Geological Publishing House, 1996.1~150 (in
Chinese).

AU T AR, 1996.1~109.
Xia Lingi, Xia Zuchun, Xu Xueyi. Petrogenesis of Marine Volcanic
Rocks in the North Qilian Mountains [M].
Publishing House, 1996.1~109(in Chinese).

(6] ELAKYT, BHLEE, foy S, ALRR % v o — P4 RIS i 1L £ )
[]. HBT % 4R,1998, 72(4) :301~312.

Beijing : Geological

Xia Lingi, Xia Zuchun, Xu Xueyi. Early Palacozoic mid —ocean
ridge —ocean island and back —arc basin volcanism in the North
Qilian Mountains[J]. Acta Geologica Sinica, 1998,72(4):301~312(in
Chinese with English abstract).

@2 DUR, W 7 AC AU T AR b s R R A AR U T T B P A S T T AR T 11 B 408 DX b 2 I e —— i S L Y

LIS SCEE, 2002,



ERRESE NE

T AR  ACAR T A ok A AU m AR o ) AR I A 1207

[7] BEARYT, B, tRoF X AUAR T LA 3 — JOl A — 1 g g 2
(M. BRI BT R A AL, 2001.1~296.
Xia Lingi, Xia Zuchun, Xu Xueyi. Tectonic —Volcanic Magma —
ore—forming Dynamics in the North Qilian Mountains[M]. Wuhan:
China University of Geosciences Press, 2001.1~296(in Chinese).
(8] 7 831, S0t Jb A i L o B Lot A £ 31 R o — il AL
BT HOERBE I, 1997,12(4):315~323.
Zuo Guochao, Wu Hanquan. A bisubdction —collision orogenic
model of early—Paleozoic in the middle part of north Qilian area[]].
Advance in Earth Sciences, 1997,12 (4):315~323 (in Chinese with
English abstract).
SR, PNGESR, FE T AR 3 Lt A A IR B R BT A i
). HUERFREIERE, 1997,12(4) :366~393.

=

Zhang Qi, Sun Xiaomeng, Zhou Dejin, et al. The characteristics of
north Qilian ophiolites, forming settings and their tectonic
significance(]]. Advance in Earth Sciences, 1997,12(4) :366~393.

[10] Xia L Q, Xia Z C, Xu X Y. Magmagenesis in the Ordovician
backarc basins of the North Qilian Mountain, ChinalJ]. Geological
Society of America Bulletin, 2003,115:1510~1522.

[11] Song S G, Yang J S, Xu Z Q, et al. Metamorphic evolution of the
coesite —bearing ultrahigh —pressure terrane in the North Qaidam,
northern Tibert, NW China [J]. Journal of Metamorphic Geology,
2003, 21:631~344.

[12] Song S G, Zhang L F, Niu Y L, et al. Geochronology of
diamond —bearing zircons from garnet peridotite in the North
Qaidam UHPM belt, Northern Tibetan Plateau: A record of
complex histories from oceanic lithosphere subduction to
continental collision [J]. Earth and Planetary Science Letters, 2005,
234:99~118.

(13] AT, VPR, BRIC, 45, JLARIE P B ol — 4 A= 2 5/ K ik

MR ). S 23, 1997,16:112~119.
Zhang Jianxin, Xu Zhiqin, Chen Wen, et al. A tentative discussion
on the ages of the subduction —accretionary complex/volcanic arc
in the middle sector of North Qilian Mountain[J]. Acta Petrologica
et Mineralogica, 1997,16:112 ~119 (in Chinese with English
abstract).

[14] RHH, VPGSR, WA, A5 JUA 0 HLAR T ol — 4 R B4 A

K g J127))). MR, 1998,33:290~330.
Zhang Jianxin, Xu Zhiqin, Xu Huifeng, et al. Framework of north
Qilian Caledonian subduction — accretionary wedge and its
deformation dynamics [J]. Scientia Geologica Sinica, 1998,33:290~
330(in Chinese with English abstract)

[15] T+ % T B0 — 5 R RS 5 A K
Fifi 2E K (). HuER2A 4R, 2001,22(3) : 193~230.

Yin An. Geologic evolution of the Himalayan—Tibetan orogen in
the context of Phanerozoic continental growth of Asia [J]. Acta
Geoscientia Sinica, 2001,22 (3):193~230 (in Chinese with English
abstract).

[16] T2, XI5 4B 7% LA 39 22 0 [0 00 347 (AL W . B T 4
F . v B AR IX R M A s e SCAE (). b st B AL, 1981,

92~101.
Wang Quan, Liu Xueya. Caledonian double metamorphic belts
with multicycles[A]. In:Huang Jiging, et al (eds). Contributions to
the Geotectonics of China and Its Environs[C]. Beijing: Geological
Publishing House, 1981.92~101(in Chinese).
[17] KRG, JCAB % L A s RO R 3 Ak (7). b Bk R) 2 i e
1997,12(4) : 351~365.
Song Shuguang. Tectonic evolution of subductive complex belts in
the north Qilian Mountains[J]. Advance in Earth Sciences, 1997,12
(4):351~365(in Chinese with English abstract).
XL, 3eag, ), A5 ARIE INFLRRAT S 4k 2% o M A7 s R
f %’*‘ﬁ&ﬁkﬂﬁﬂ& LX), A ER, 2005,21(1) 1 57~64.
Liu Chuanzhou, Xiao Wenjiao, Yuan Chao, et al. The petrological

[18

and geological characteristics of the Zhamashi mafic complex,
Qilian Mountain and their tectonic implications[J]. Acta Petrologica
Sinica, 2005,21(1) : 57~64(in Chinese with English abstract).

e W, XN ABR, JUARE R AR A S A )], R,
1987,(1) : 14~24.

[19

Zuo Guochao, Liu Jichen. Early —Paleozoic tectonic evolution of
the North Qilian [J]. Scientia Geologica Sinica, 1987,(1):14~24(in
Chinese with English abstract).

[20] Ma Changgqian, Yang Kunguang, Ming Houli, et al. The timing of

tectonic transition from compression to extension in Dabieshan:
evidence from Mesozoic granites [J]. Science in China (Series D),
2004, 47(5) : 453~462.

[21] Pidgeon R T, Nemchin A A, Hitchen G ]J. Internal structures of

zircons from Archaean granites from the Darling Range batholith:
implications for zircon stability and the interpretation of zircon U—
Pb ages [J]. Contributions to Mineralogy and Petrology, 1998,132:
288~299.

[22] Patino Douce A E and Beard J S. Effects of P, fo, and Mg/Fe ratio
on dehydration melting of model metagreywackes [J]. J. Petrol.
1996,37:999~1024.

[23] Patino Douce A E, McCarthy T C. Melting of crustal rocks
during continental collision and subduction [A]. In:Hacke B R,
Liou ] G (eds). When Continents collide:Geodynamics and
Geochemistry of Ultrahigh —Pressure Rocks [C]. Petrology and
Structural  Geology, Vol. 10. Kluwer Academic Publishers,
Dordrecht, 1998,27~55.

[24] Rapp R P, Watson E B, Miller C F. Partial melting of
amphibolite/eclogite and origin of Archean trondhjemites and
tonalities[]]. Precamb. Res., 1991,51:1~25.

[25] Rapp R P, Watson E B. Dehydration melting of metabasalt at 8—
32 kbar: implications for continental growth and crust —mantle
recyclingl]]. J. Petrol. 1995,36:891~931.

[26] Wolf M B, Wyllie J P. Dehydration—melting of amphibolite at 10
kbar: the effects of temperature and time [J]. Contrib. Mineral.
Petrol. 1994,115:369~383.

[27] Winther K T, Newton R C. Experimental melting of hydrous

low—K tholeiite : evidence on the origin of Archean cratons[J]. Bull.



1208 h =

i Jit 2006 4

Geol. Soc. Den. 1991,39.:213~228.

[28] Jogvan H,Kjell P S, Rolf B P, et al. Crustal melting in the lower
parts of island arcs: an example from the Bremanger Granitoid
Complex, west Norwegian Caledonides|J]. Contrib Mineral Petrol,
2002,143:316~335.

[29] Chen F, Siebel W, Satir M. Geochemical and isotopic composition
and inherited zircon ages as evidence for lower crustal origin of
two Variscan S—type granites in the NW Bohemian massif [J]. Int ]
Earth Sci (Geol Rundsch), 2003,92:173~184.

[30] Watson E B, Harrison T M. Zircon saturation revisited:
temperature and composition effects in a variety of crustal magma
types[J]. Earth Planet Sci Lett, 1983,64:295~304.

[31] Lee ] K W, Williams I S, Ellis D J. Pb, U and Th diffusion in
natural zircon[J]. Nature, 1997,390:159~161.

[32] Cherniak D J, Watson E B. Pb diffusion in zircon[J]. Chem. Geol.,
2000,172:5~24.

[33

Siebel W, Chen F, Satir M. Late —Variscan magmatism revisited :
new implications from Pb —evaporation zircon ages on the
emplacement of redwitzites and granites in NE Bavaria [J]. Int J
Earth Sci: 2003,92:36~53.

[34] Propach G, Baumann A, Schulz Schmalschlger M, et al. Zircon
and monazite U—Pb ages of Variscan granitoid rocks and gneisses

in the Moldanubian zone of eastern Bavaria, Germany/[J]. Geol Pal,

2000,345~377.

[35] Defant M J, Drummond M S. Derivation of some modern arc
magmas by melting of young subducted lithosphere [J]. Nature,
1990,347 : 662~665.

[36] Defant M J, Kepezhinskas P. Evidence suggests slab melting in arc
magmas[J]. EOS, 2001,82:67~69.

[37) 4, 05T T I8 5 350 2 1L1 M I A6 1 7 7 Mo 55 % e
B MR, 1976,(1) :42~55.
Wang Quan, Liu Xueya. Ancient ocean crust and geotectonic
significance in Qilianshan area, Northwestern China [J]. Scientia
Geologica Sinica, 1976,(1):42~55(in Chinese with English abstract).

[(38] 1 A, BRI B8, SRt 1. A0 L i S50 54 0 T 3 5 5L )
M4, 1978,4:281~295.
Xiao Xuchang, Chen Guoming, Zhu Zhizhi. Geological and
tectonic significance for the Paleo —ophiolites of the Qilian
mountains [J]. Acta Geologica Sinica, 1978,4:281~295 (in Chinese
with English abstract).

(311 P36, ZEAERE, 20005, 5. BB 7 PR 2 1 06 M.
JET . 5 H AL 1988,
Xiao Xuchang, Li Tingdong, Li Guangcen, et al. An Ovetview of
Himalayan Lithosphere Tectonic Evolution.

Publishing House, 1981(in Chinese).

Beijing : Geological

Double subduction of the Early Paleozoic North Qilian oceanic plate: Evidence
from granites in the central segment of North Qilian, NW China

WU Cai—lai', YAO Shangzhi’, YANG Jing—sui', ZENG Ling—sen', CHEN Song—yong',
LI Hai—bing', QI Xue—xiang', Joseph L. Wooden?, Frank K. Mazdab’

(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China;
2. Anhui Institute of Geological Survey, Hefei 230001, Anhui, China;3. Stanford University, CA, USA)

Abstract: This paper deals with zircon SHRIMP dating of the Niuxinshan and Minleyaogou granites in the
central segment of the North Qilian Mountains, NW China. The dating results indicate that the ages of the
Niuxinshan granite and Minleyaogou granite are 476 and 463 Ma respectively. Petrogeochemistry shows that both
granite intrusions have the features of active continental —margin magmatism. On the basis of these features,
combined with the tectonic locations of granite occurrence and field observation data, the authors think that
south— and north—directed subductions of the North Qilian oceanic plate took place in the Early Paleozoic, of
which the southward subduction resulted in the formation of the Nixinshan granite (476 Ma) and the northward
subduction gave rise to the Minleyaogou granite (463 Ma).
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